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WORK WORLD. 

C ... eicER can be arrested by an injection 
-0£ one of the coal-tar derivatives-methyl . 
"Violet. What say the medical profession i 

The Jewish colonies planted in Argentina 
'1ly Baron Hirsch are in a deplorable con­
rlition. Money is not necessarily ameliora­
tion. 

• 
The efficiency of the electric motors-of 

100 horse-power-on the City and South 
London 1lailw·ay averages 92 per cent. 

* 
The Singer, Elswick, and Hadley cycles 

,are in repute among Russian cyclists, as the 
• 

re8ult of the 1Ioscow Cvcle Exhibition. 1Vot .. 
,., made in Germany"! 

Recent experiments suggest that asbestos 
paper is not only of no advantage in a floor 
:as a protection against fire, but it probably 
a ids the conflagration. How j 

.A .. Fr enchman has succeeded in making 
'fl)ear ls by boring holes in pearl oysters, 
d roppin g. in minute glass beads, and then 
herm etically sealing the holes. No samples 
have reached us. 

* 
-~ canva ss of the operatives throughout the 

.R.ochdale cotton district on the eight-hours 
·question, shows a great majority in . favour 
e>f a compul sory eight-hours day. 

The Coventry 11achinists Company hav_e 
1ecided to commence manufacturing their 
na chin es in America to avoid the heavy 
.mport duty. The McKinley tariff again ! 

* . . 
v Fir e-proof pa per at last ! A min eral re· 
:ernblin g asbestos in its properties has been · 
liscovered in immense deposits in Columbia. 
.t is th e colour of amber> perfectly tran s­
m.ren t, and incombu stible . 

* • 
The box shape of harm oniq.ms is fast 

j ving way to n1ore arti stic and decorative 
ase.~ made up in th e form of davenpo r ts, .. 

bookcases, and sideboards with bevelled 
glass panels and shelves for bric-a-brac, etc. 
Well this is so, for there is ample room. 

* . * 
A new pneumatic tire for carriages of all 

descriptions is made in such a manner that 
it is impossible to puncture or burst it. ..A.n 

· unpuncturable and unburstable pneun1atic 
tire for cycles would make every cyclist's 
heart ·rejoice. 

Three hundred and ninety-three wood­
laden vessels, with a tonnage of 291,844, have 
entered Surrey Commercial Docks; this, as 
against 300 vessels, of 216,342 tonnage, last 
year, and 96 firewood ships, as compared 
with 70 for the same period. 

* * 
A paper church ! One has been built at 

Bergen. The pulp was con1pressed by 
powerful machinery, and render ed ,vater­
proof with a solution, one of the prin cipal 
constituents of which is lime. Fiery dis­
colµ"ses might be dangerous here. 

* * 
The largest rerolite ever known to hav e 

. fallen is lying in the Caspian Sea. It mad e 
a terrific noise as it rushed through the air, 
and the white-hot mass illun1inated the sur­
rounding sea and country. On it s striking 
the water immense clouds of stean1 rose, and 
volumes of water were thrown up. 

* * 
Soap· and candle-making machinery and 

brick and cement n1achines are want ed in 
Alexandria. In Paraguay, cotton-gins and 
presses ; stills for distilling sugar cane 
and orange leaves ; also decorticating 
machines, and agricultural machin ery 
generally is required. l\laker s-· why not 

. look this market up 1 
* 

Peat compares unfavourably with coal as 

cooked by electri city. Soup, fish, boiled, 
roast, entr eeB-, vegetables, pu ddin g, pastry, 
fruits, were all there. Bravo , ::\Ies srs ... :\.hearn 
and Soper, who have solYed the electric 
cooking pro blen1 ! 

* 
Sailors' " ""ages in South ern- goi ng steamers 

were £3 10~. ; and firemen~ £2 15.s. per 
month, four years ago ; and W estern-going 
traders paid sailor s, £3 10s.; and firerne~ 
£4. The Union was form ed, and wages rose 
to what they noTI· are for South ern vessels, 
£4 to sailors, and £4 10s. to fir emen; on 
,Yestern v essels, sailors, £.J: 10.s.; and fire· 

_p­men, =--o. 

* 
Whil e many improv en1ent s have been 

effected in the int eri or of pi ano.s, the ext erior 
case remain s with u s us of old. Tru e, th e silk 
and fret h ave given place t o panels incis ed, 
and marq uet erie and screw in legs have 
made way for bracket tru sses, but beyond this 
variation there is a striking simil arit y of 
design among st all mak ers. There is an1 ple 
scope in the piano case for in, ent i, e genius 
and design. ,, ... h at is needed is so111ething 
that will harmoni se b et ter wi th it s su rround­
ings and capabiliti es. 

* * 
An auto111atic letter distri but or is at work 

in Geneva. In the lofty buildin gs a co1nn1on 
lett er-box is fitted. with con1partm ent s corre-
13ponding with each st orey. \\ ' hen th e post­
man puts the let t ers into thi s, an electric 
circuit is closed, af1d an electro-m agn et opens 
a valve wh ence ,vat er flo~ s in to ni cylinder 
conn ect ed by a chain with th e let te r-box. 
As thi s ascend s it di schar2·es it s letter.s at ._. 

th e pr oper fiat s, and on reaching th e highest 
floor the water is di schar2·ed and th e let ter-.... 
box return s to th e QTound floor. 

'-' 

* * 
a fuel. In its ordinary condition it is five Th e lar gest vessel in th e ,vorld - th e Cani- ,. 
times more bulky, ·while it contain s from pa nia-i s expect ed to cross the .Atlant ic in 
15 per cent . to 25 per cent. of ,vat er, and fi.\"e clays and a quart er. H er length is 
seldom less than 10 per cent of ash. Two 600 ft., being only D~ ft. shor ter th an th e 
and a half tons of ordin ary peat only do th e ill -fated Great E as.tFTi l. H er 1na cbinery 
same work as one ton of average 8tafforcl- consist s of t win scre,Ys of phosph or-br onze, 
shire coal. 1 dri ven by t \\·o pai r.~ of t riple-expa nsion 

* * 
An electric ban quet, -with a n1enu ,vholly 

cooked by electri city, has been given at 
Ottawa. This is the first instanc e in th e 
·history of the world o.f an entire meal being 

ens:;ines, each of 1::-;J)OO indica t ed horse­
po;· er. , "\f ith tbe cxce pt iou of the ru dder, .. 
~-rbich had to be 111ad 0 at I~rupp:s 1r<;1rks, 
th e \Ybo1e of th e Ye.s:::el is of Br itish con­
struct.i on . \Yh v not th e rudd er 1 .. 
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COMBINATION INKSTAND AND PEN­
I?ACK 

BY THE OFFICE BOY. 

---·o--•-
THE ,vant of a cornpact inkstand and pen 
and paper rack for office use, to replace an 
old-fashioned a.flair of son1e yen.rs·' standing 
(a "treasure of the guv'nor's "), without ex­
J)ending, f ro1n a not overtlo·wing exchequer, 
the req uir ecl 20s. or 30s. necessary to pur­
chase such an article, as ·well as for the 
:pleasure experienced in executing little 
Jobs like this (and at lrhich he is better 
suited than in describing "hovv to do it "), 
set the ·writer considering what could be 
done in th e a1nateur's workshop. Result, 
th e successful production of a handy little 
piece of office-table furniture, if ,ve may 
so call it, ,vhich cost at the utn1ost limit 
3s., req airing no other than ordinary 
Joiners' tools in the n1aking thereof; al­
though if the reader is the happy possessor 
of a lath e-to ,vhich a Sinall circular sa,v 
arrangen1ent is added-a deal of labour is 
saved in cutting the necessary rabbets, 
groovin g, etc. 

The n1aterial is ! in. mahogany, of which 
fro1n a local boat-builder the writer ob­
tain ed a quantity of odd pieces - as much 
as h e could conveniently carry a,vay-for 
the sun1 of ls. 3cl., and ·which was of just 
the right thickness for the job. 'fake care 
to pick up the pieces in ,vhich the grain 
run s st raight ; this ,vill probably save a 
lot of unparlia1nentary lan guage in sub­
seqnent ri1anipulation. Thr ee glass (or 
porc elain) inkpots are required, which ca:c 
be bought at n1ost s tationers (cost, glass 
ones - four for 6cl.; a spare one is handy in 
case of accidents); also tvvo small drawer 
knobs (glass ones look well, cost - 3cl. each), 
and three sn1all brass knobs for the slid es 
to inkpots ( cost - ld. each at any shop 
,vher e fret rnaterial is kept). 

:N o\v to com111ence. First cut t, vo side 
pi eces of the shape 
and size sho ,vn 
(A, A , A, .A, Fi g. 2b ), 
and which n1ust be 

Fig. 3. 

of rath er thick er stuff Fig, 2b. 

WORK. 

al~o a piece (~) for b~ck, 8! in. long by 3 !n. 
wide, and a wider piece (N) for same, 8} 1n. 
long by 5t in. wide (l in. thick when planed). 
Carefully plane up, and with a fre.t-sa,v cut 
the ornamental part "to taste "--as the 
cookery books say-in fact, here is an oppor­
tunity for a little display of fretwork. 

Uut ou~ a piece in rig~t-hand side-piece 
for the side drawer, 2t 1n. long by I~ in. 
,vide, as shown in dotted lines in Fig. 2b 
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front (s), cut it do,vn ~in.from · bott6m edg e­
to form front of bottom d:ra,ver (T), an d 
scre,v on the top piece to sides with fou r· 
brass screws. The two middle rabb et 
pieces (H n) can IJOW be fitted across an d 
glued or nailed to the piece P, which carrie s­
th e pots, care being taken to get them quit e 
parallel. Unscrew the front (s) again an d 
tit in the three covers, size of which is 2* 

-in. by 2: in. by 1\ in., ·which should be mad e· 
to ·work easily in the grooves. 

Next fit in a piece for the front (w) ,. 
into the grooves previously cut in sides · A, 
cutting notches in the rabbet pieces, so, 
that this front comes down on to the­
covers, of course, just leaving space for 
the covers to ,vork freely. Three strip s 
should be fixed in front as at x ~ so tha t 
the covers do not come up to the fron t 
by this much. A sHght ~,bead" should 
be cut in front end of cover to make ai 
finish. :Finish off and sand-paper th e 
covers, and scre,v on the f roni again 'L­
just rounding off the top of san1e-p11e­
viously to '"hich, however, the partition 
(Y) 1nust be fitted in the grooves made in. 
side-pieces. This can either be made by 
p]aning down a i in. board, or a piece· 
of comm on fretwood ~ in. thick can be · 
used. The front drawer should no,v l)e 
fitted together, for the bottom of whieh . 
use a piece of the aforesaid fretwood .. 
Nail on the pieces x to the front withi 
four fine brads, brad-punch them in, anch 
fill up ,vith putty. 

• ..... · ..... . ....... · ···m ......... ' ..•.. , Next we can proceed to ma.l e· 
L -,- ~ ___ _ c ----------1v1------:------- - - G·--- L 03 the side dra,ver for which no. 

~T :-:: :------Ff-------1~1------· -Q _I__ =1 th:~rt~h!l,d b~ce!i~!· :rrt! 
l l I l B I l 

1 1 ~ · aforesaid ~ in. fretwood, so as to, 
1 

1 
1 1 1 r ., 1 ~ economise space. 

I I l I ! ! ! l :Q.2 It will be seen that the botton r.i 
FII::r.:_-:_-:_-:_-=:.:=-.=-T-_1 -=.=-.=-_-=.-=:::-_-=:.-::::1=..--:.T-::::::--=.-:=:.=-:-:-1=1; E ~~,~. and sides are let 

I , 0~ d • I ~ into the en p1ece-
l . as at o~ (Fig. 3); also, 

1 1 , ~ that two narrow 
! · 1 

' . ,

1 

~ strips are fixed on 
A , 

1 I each side to form. 
:ri===1k#.,J==IH1

1
1 ~ .~ 1! A runners o3, 0 4 ; the-

___ _ ' · 6 - ~ L bottompieceso 4need 
-1------------------ - ------ ---- - ·- not be more than ~ 

in. or 3 ih. long, . and than th e other part s, 
viz., -[b- in. ·when A ·. _/,\_ 
planed up (r e1nen1- . ~ .... ---- -z..f' - --- : 1/ 

fixed at the back end 
of dra ,ver to form 
guides to preven t 
·wobbling about .. 
Prepare a piece of' 
stuff for the lid B,. 
Sj in. by 2 in., and 
a piece ( c) ,vh.ich is. 

ber thi s ,vhen visit - ::\~ 
in g th e bqat-builder' s '"( 
yard) . Carefu lly __ . -----:-J: - - ___ _ : ,_;-~ ·--·-- r - __ , -><-
squar e these piec es :c:::'~- - ::-a= --·~ =--·-,-~.:r :--~ - • ' . ! 
up, ju st Bligh t ly ~·~ - - ---,r=- --,-"-'l'lst 

I 
l 

rounding off the ( \- ' ., ~' 
edge at A x , fini shing _ F l<:--- 2~-~ - -- '> ~ 
off ,vith sand-pap er. ' ' l 

Cut a groove in I 
each piece, as sho\vn \ ~~ 

1 · · l b IA r:. '· -

Fig. 2. fixed across and on 

rig. 2a 

at E, ·.1 111. "\VIC e Y ('· ----- - ---- · :J -- - - -- - -- - ,.., 

-~ in. deep, and abo Combination Inkst and and Pen-Rack. Fig. 1.- Front View, with Front Piece (S) r~moved. !'lg . 2.- Side 
one in each piece as View, with Side Piece (A) rem oved. Fig. 2 a.-Brass Pen .Rack Fittings. Fig. 2 b. - Side showing 

th e top of si~e:­
pieces, and to ,vh1ch 
the lid i's attached 
vlith a couple of' 
fan cy hinges. 

This lid is n1ade· 
to form a pen-rack 
by the aid _of the­

t,vo little brass fittings (D, D ), ,~h1ch ar~ 
cut out of stou t sheet brass ,v1th fret­
saw (sho,vn in detail at Fig. 2a). The 
supports are soldered or sweated _ on and 
fixed to lid ,vith two fine brass scr.ews. 
Two pieces of st uff 1 in. thick a~~ cu.t to 
shape (b b) and fixed on lid flush with S1des 
A to f onn cruides and also · to keep the pens 
i1~ their pl:C es. Son1e sort of a stop muhst 
be fixed on botton1 of th ese to preven~ ~ e 
lid b eincr opened further than just upright. 

shown at F for par - Rabbet, Ledger Pieces, etc. Fig . 3.- Plan. 
tition (t hi s is ,vh ere 
the circular sa ,v ·with adjustable table co1nes 
in very handy, but of course it can be done 
,vith an ordin ary rabbet -p lane) . 

Next pr epar e t,vo ra bhet pieces, 5 in . long, 
of the sect ion sho ·wn at Fig. 1, II, and two 
pieces lik e .J, Fig . 1. 'rh ese Ci:1,11 be either 
cu t with rabb et-vl an o or the circula r sn,w; 
in th e .l:ttt er ca:so t he top piece, n j, n1 nst 
be gl nod and nai.lerl on ,vith pin bracl8. Fi x 
th e pi cco .J on sides as sho,vn a.t Fig. '2b, and 
nai 1 on a short ledger piec e below at K, sarno 
,viclth as the ra.bhet. 

Pr epn re a pi ece f 1..w the botto1n 6 in. wirle 
by !Jin. lon g (L), ronnrlin g-off the edges ,vith 
th e plau c and 1ini~11ing off with 6laiss-pap er ; 

(this shou ld be carefully done ,vith a fine 
fr et -sa,v), and a comn1encernent can now be 
rnade to build up. N ail or screw (stnall 
brass scrc,vs are best - No. 8) side -pie ces to 
botto1n and carefu lly fix on th e t'wo ba.ck­
piece s :rvr and N, seeing that all is nice and 
::;q tut re. Cut out a p iece (P) for the ink:pot s, 
21 in . ,vicle and just thick enough to fit on 
th e ledgers a.t IC Cut out th e hole s eith er 
,vith a large centr e-bit or fret -sa ,v, so that 
th e pot s flf in com forta.bly, and do not shake 
about. Fi x a narro,v ledger a long the bot ­
ton1 n,t th e ba ck encl to f onn runn er for side 

Th e t ;-o letter-racks c-a.n be cut ou~ to.taste 
-in fact here is another opportunity for & 
lit tle fan~y fretwork which would look very draw er (R), also one nt r, Fig. 2. 

Ne x t get out a pi ece -} in. thick for the effective. 
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The men1orandum tablet is a piece of 
opal plate (if the reader is an amateur pho­
tographer he will no doubt have a'' waster" 
to cut up for this) cut to size (2~ in. by 4in.), 
the edges bound with a piece of bookbinders' 
cloth and finished off with a tag of same 
material at the top. This tablet can be let 
into top as sho,vn at e, so as to get as much 
writing surface as possible, and with a soft 
blacklead pencil can be written upon both 
sides. 

Four wood knobs are turned up for the 
feet, of sufficient thickness to allow a good 
stout piece of sheet-lead being screwed on 
botto1n of stand. This will prevent our 
"in1posing edifice" from being accidentally 
overthrown during the matutinal process of 
being dusted by a too energetic '' domestic." 
This ,vill bring us to about the finish of our 
job, and a vigorous scrubbing with sand­
paper, followed by the application of two or 
three coats of good varnish, should "com­

WORK. 

6 ft. Jong by 2 ft. 6 in. wide, and I consider 
the height should be about 3 ft. The draw­
ings are not dra ,vn to scale, but they are 
supposed to be for a bench 8 ft. long and 
2 ft. 6 in. wide, but the makers will be able 
to get their measurements from them easily 
enough. And now for the frame first. Fig. 
1 shows plan of · top of frame. Fig. 2 the 
elevation of left-hand side when standing 
at end A. Fig. 3, elevation of right-band 
side. Fig. 4, elevation of end A (Figs. 1, 2, 
and 3), and ~..,jg, 5 sho,vs plan of top 
after table is on and bench complete. 
I think the drawings are sufficiently self­
explanatory as far as the frame-work is 
concerned, but as to the wheels and driving 
apparatus, perhaps it will not be so. As 
will be seen at once, this is quite different 
from any saw-bench in the market, and I 
will give my reasons for making it so. It is · 
usual in hand-saw benches for the handle 
for turning the saw to be on the fly-wheel, 

plete the contract." 
If any further information ~~ ~ 

is required, the writer ,vill ~~ 
be pleased to furnish it to 1=~ ~=-~-~ --~ -~ ·':::=· ~~~~~~===:::;;:;; 
any ·who may ask for it '.Fig. 6. 
through "Shop." 

••• 
HOW TO ~IAKE .A. HAND­

POWER CIRCULAR· 
S.!,W BENCH. 

BY " CHOPSTICK.'' 
--•o~,-

INTRODUCTION-SIZE OF J3ENCH 
-DESCRIPTION OF DRAWINGS 
- EXPLANATION OF ME-
OHANISM BY WHICH THE 
lVlAXIMUM OF SPEED AND 
POWER IS OBTAINED BY THE 

. EXPENDITURE OF THE MINI­

. MUU OF STRENGTH - vVHERE 
TO OB1'AIN 'l'HE !RON "\VHEELS 
REQUIRED - THE DRIVING 
"\VHEEL- ALTERNATIVE 
ME'fHOD OF DRIVING WITHOUT · 

... 

-

-

F 

Fig. 3. 

Fig. a. 

Ii 
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certain arnount of friction to get 6ver, but ·if 
the bearings are well fitted, tbis will not be 
much; at any rate, it is nothing compared 
with the advantages to be gained. 

One objection which ,vill be made to thi~ 
method will, no doubt, be the cost of the 
,vheels required. This can be gut over by 
using ,vooden wheels for the drivin g wheels 
(B and o), a n1ethod of Jnaking which I ·will 
describe before I close the pnper ; ancl any­
one who is living in either an agricnltural 
or in a manufacturing district ·will be able 
to get the cog-·wheels (1nd alko tlie fly-wheel 
cheaply second-hand, and n1ay n bo be able t.o 
get the necessary spindles and bearings as 
well; but if this is done, the ·whol e must he 
obtained before the frame is 1nade, so that 
the bearings, etc., can be placed at exactly 
the proper places. It is for tl1i:"1 reason that 
I did not n1ake my dra,vings to scale, so as 
not to confine anyone to any size. It will 
be as ·well to bear one thing in rnincl : that 

I'ig·, 10 ~ 

Eig. 9. 

CoG~WHEELS - THE TABLE OR 
TOP -THE FENCE-CONCLU· 
SION. 

THIS short pa.per is written 
in reply to a correspondent 
who requested me to give a 
description of a saw-bench 
which could be worked by 
hand in the "Shop" columns; 

Hand -Power Circular-Saw Bench Fig. 1.-Plan of Top of Frame. Fig. 2.-Elevation 
of Left-hand Side. Fig. 3.-Elevation of Right -hand Side. Fig. 4.-Elevation 
of End. · Fig. 5.-Plan of Top, showing Position of Wheels, Spindles, and 
Saw. Fig. 6.-Method of cutting Circles out of Straight Board. Fig. 7.­
Section of Driving Wheel Fig. 8.-Elevation of Centre Part of ditto. Fig. 9.-
Plan of Fence. Fig. 10.-End Elevation of ditto. · 

the heavier the fly-·wheel the 
easier it ,vill run, and, at 
the same ti1ne, the stronger 
the fra1ne of the bench n1ust 
be. The dra·wings show the 
position of every bearing, so 
I will not trouble to explain 
then1 a11y further, but ·will 
describe tl1e method of 
making the wooden wheel~. 
]first the 3 ft. driving wheel. 
For this take some 1 in. elm 
or oak and 111ake a cross as 
in JTig. 8, halved together in 
the centre sons to be Hush 
both sides ; then strike out 
some pieces to a 3 ft. circle 
(1 ft. 6 in. radius), enough 
to reach round the wheel 
three tirnes (Fig. 6 shows 
the best ·way to do this 
without wasting the board) ; 
then take four of the longest 
pieces and screw them to the 
cross already made, fitting 
them together in lJetween 
the arms, or perhaps I should 
say spokes; th en turn the 
,vheel over and fit a short 
piece betw een each of the 
spokes, crossing the joints 
of the other circling pieces, 
and screwing then1 firmly 

but as I felt that I could neither do myself 
credit, nor give my correspondent satisfaction_, 
in the necessarily short description which l 
should be able to crowd into the already 
overflo,ving columns of'' Shop,'' ! ·promised 
to write an article on the subject at my first 
opportunity; and accordingly I am now about 
to fulfil that promise, and I trust that not 
only the reader who asked for the informa­
tion, but a good number of others, will be 
benefited by the same. 

As it is very unlikely that anyone would 
be likely to attempt to make such a machine 
who was not able to understand the f ram.ing, 
etc., of the bench without instructions, I 
Rhall not waste time and space in minutely 
de scribing the n1ethod of setting out and 

·• cutting every rr1ortise and tenon ; but shall 
C?ntent myself with giving general direc­
tions only, leaving it to each individual 

· reader to use his own ability in construc­
tion, as it really matters very little in what 
way the fran1e is made, so as it is firm and 
strong, and likely ~o keep so, which will be 
secur~d. by 1;1sing good, well-seasone~ timber, 
and fitting it well together. 'rhe size of the 
bench rnu8t be regulated according to the 
kind of work which it is required for; a use­
£ ul size for a joiner's shop would be about 

off which a strap leads to a sn1all rigger on 
the saw-spindle. Now by this method the 
fly-wheel 1s never going fast enough to act 
as it is intended to do, unless the man who 
turns it does so at a terrific rate, and such a 
rate will soon knock up any man; and this, 
I think, is the reason why the hand circular 
saws are not more used than they are. N o,v 
look at the method which I recommend, and 
see which looks best. 

The man turns a light wooden wheel (B) 
(the same letters apply to all the figures); 
off this a strap leads to a small wheel ( c), 
the spindle of which runs through the bench 
and carries a large cog-,vheel (n), and this 
engages with a small pinion (E), which is 
mounted on the saw-spindle, and ,vhich 
spindle is continued beyond the pinion so as 
to carry the fly-,vheel (F). Now if the 
driving wheel (B) is 3 ft. in diameter, and 
the small wheel (c) 1 ft., and this in turn 
carries a cog-wheel 1 ft. 9 in ., and this drives 
a pinion 4! in. in diameter, we are sending 
round the fly-wheel at the rate of about 
thirteen times to one turn of the driving 
wheel, as against once in the ordinary ,vay ; 
and this will give a great deal more power~ 
without a corresponding amount of hard. 
·work; though of course there will be a 

to them ; then screw another circle all 
round, again crossing the joints ; now · 
screw a piece on each side in the centre, 
and the ,v heel is done. A section of it is 
shown in Fjg. 7. An iron plate can 
be screwed on each side in the centre 
to take the spindle, or the ,vheel ·will soon 
run out of truth. We have no\v a ,vh eel 
3 in. thick, on ,vhich a strap ,vill bite as 
well or even better than on an iron wheel. 
The small rigger ( c) ·will be n1ade in the 
same way, only of course it ,vill be mad e 
solid in width, not thickn ess, and it had 
better hav e an iron plate as ,vell on eacli 
side, to tak e the spindle. 

If the cog-wheels are difficult to obtain, 
they can be dispen sed with by 1,lacing the 
wheel c at the extr eme end of bench, and 
having another wooden ,vheel on th e oth er 
end of spindle, and a s1nall er one on sa \v­
spindle, and connectin g tile two ,vith an other 
strap; and even _the fly-·wheel c~uld be ~ :de 
of ,vood, and ,ve1ghtecl at the rin1, by nailin g 
sheet lead round. But I do not reco n1111end 
this way, only it may be useful for t hose 
whose pock ets a.re light, and ,vho n1ay have 
time on th eir hands. 

All the ,vheels, etc., in th eir places, th e 
top can be put on. rrhis should not be less 
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than 1 ~ iu. thi ck, and should be planed off 
6mooth and true, and a piece should be 
1nade to lift for the purpose of changing the 
:-:-a\\- ,vhen required. This piece is shown at 
,} (F ig. 5 ). ..\ simple forrn of fence is shown 
in Fi~~. ~.J and 10. H, H are iron brackets 
which are slot ted on one arn1, and a bolt 
passing throu gh the slot and through top of 
beneh fixes t hen1 in any position. I is a 
piece of wood about 2 ft. 6 in. long, which 
f onus the fence. The bench can be used 
for groo ,ing, rabbeting, tenoning, etc., by 
havin g pi eces of ,vood of different thick­
nesses to fix on bench, so as to regulate 
depth of sa,v-cut. I could go on for some 
time lon ger, but as it is my desire to be 
brief, I ,vill not take up any more space; at 
the san1e ti1ne, if I have passed any detail 
over too lightly, I shall be pleased to ex­
plain fully in "S hop " to anyone who wishes 
for explanation. I trust I shall have no 
mere carping critics ready to find fault with 
my proposal before endeavouring to make 
th e article and give it a trial. I hope, too, 
that no on e will be deterred from asking 
for inforn 1ation, as I shall be very happy 
to give any in n1y po wer, and I am sure 
all th ose ·who follow my advice will never 
r~gret the d,1y when they cast aside the old 
rip saw and made a hand -sa'\\1 bench. 

••• 
BENT IE .O~ 1YORK, .A.ND HO"\V TO DO IT. 

BY J . H. 

Bo,vL .A..i.~D LA.MPs. 
SUSPENDED BO"WL - THE SUPPORTING BR.ACK.ET­

THE SUPPORI'I~G LINK-THE BOWL - THE 
BoT TO~r OF TttE BowL - Sus PE NsroN LAMP-
7R E S CPPO RTI!,G LI!\K-THE COPPER FLOWERS 
- T H E D IS C- T HE SUSPENSION 0H .. U:N"S­
}3R_\.CK ET, OP. \Y _\.LL LAMP - THE BACh -T H E 
~Lu x S c 1~c,LL s o x THE HoRIZOKl'AL BAR ­
T HE ~ L~:r~.;-SCR OLL S TI-L\ T SUPPORT THE LAM P 
B o\Y L - T H E :, I IXO R Cun VES - SU GGESTED 
::Ho D I.F I CA-:: I (J :-;-s. 

Su ,:::p ::.;)r1t'1 Jj i)n.Z.- Fi ~·. 43 s1cnvs a suspended 
Ye.:,;el ior the re:c·,:>.pt1on of ferns, tlo'v\Ters, 
2;ras:~e.s, etc . I t is supp ort ed ,vith brass 
(hai ns ; abov e is a star-like ornan1ent, and a. 
b racl;::et sa st ains the ,,-hol e. Th e only por­
tio n~ ,vhich are :not n1ade in bent iron are 
the chains~ ,\-hich are boug ht of an ir on­
mon ~er or c:as-ti tt er. 

1i .i: ,S' 111 ')~C11'l/ il :l B rack rt.- Beginning with 
the bJ.:n.ekec :- The oute r framing (A) is 1nade 
uf bar, ha·.,in ;· o_. cross sect ion of about t in. 
by· -:.1. in . I t i~ 1:ent round and riveted , or 
b ra zr~d . 1Jy lD i·?t hods previously described . 
The sid.c.:s n1ust be qttit e str a ight , and the 
frHn10 fr8c fron1 ,Yindin g. The larg e ma.in 
cur~cs are ,-rell secur ed ·with clips t o the 
:irarnin.:<· The sn1aller cnr, es are ,vell 
~~ecurcd ~t-~u.in to the rnai n curv es, and 
\\'}19r c tb e.,- touc h th e frarnin~ to th at also. 
'T111" .. . : ... 'l ,:.';:,.]' "~ 1,l11:11 l,1·ark et :-·r ~11·111 ~hoi:T '."' - ~ .l .s. ,") J .') ( \ -.J \ l . . .._ {_ J I '\ _ ....._, (. , .._ l y 

'.) n ·~'. o f 8" 11n: c:1i 111ore elabor ate character in 
auor her 2.::.ti cle. 

rJ. . ( ' . 1 ' !. rr1 1 1· 1 • 
..1. /1.c .. ) .,'J'/ j(_)_,·f t1'iU / l.n,c.- . 1te ar ge 1nh 1s 

111acle a,c..; JolLi1YS :~ .[''i. central bar (u) of iron, 
of rt,l_1iYa.t ·,{',; in. or ~1 in . square, is taper ed 

' 
1 

, 'l l d ' cw, ·.-n ;·l t c::: c: t1 e1tcl anc turnec roun to tonn 
a ho()k:. Thi~~ operation is ~J1cnYn in detai l 
in FiQ. -+ L .:\ t _\ . one end of the. bnr is seen 
t t=q ier ~,J • .. i.1_·1'.'n . Th is i;:; don e bv harr1111er iug 
it -\\ b~ k L_·J Lr,t, or by grindin g~ or by filing:-. 
..:\.t n i t }:) ~c el l 1J~'d't hr tur11c.cl bv· 1w.,n1111erin g 
rnnncl t 11e: n1a nc1rul"' ( c ). 1\t. 1) th e h ook {s 
::-ec·n c· , 111 plet l,d round ·th e 111undr el. l,1 pon 
e,-:i.cl1 fi at fac1~ of tl1i::> bar a sy1nn1etri cnJ 

.. ' l 1 • f · l . 1 <'J , ' l' 'il ] " ( ' J1 · l··. >• 'l• 1 ; < f' ' ' , ' I -\\ ' ( ' l ' ·r I C! r:ic::t >-• j ) CI•" , ,·1 t l 
\ -'.. " - (. \. L • • ' • · • I J. ' '\ ' I - ,_ .l. . ) - J ..a\.. • .:, l. l ._, \ ,,.., '-- \ 

. 1 · ' · r , · • f 
1 • . 1 1 ) >- l ' l l ·' }' ' ' ,·, 1 ' \ ' ' ·, ' . (' l '\ ' (' l"J rl ·1· .-; 'L {I ~, I ' ' ' 1 'C '-' () \.. ..! L l , • . . . , (. 1.. 1 _ ,, ' _ ' ·- r ,, j ( t._ { - • \_, \.. , 1 

1 1'1) ' 1 ~ -. 1 - ,. '. ., ~ • ·i : , 1 1' "l ·· ' ·l·1n···n n ,·,i1 !':, .: 1,,1, ·' 1: 
-J. .... ·· - - - I.. •• .,. ._ _ - ,._, - ";" .., ..... ~ • '• \. •• • • • t t , :, 1. . l .,. ·- - .I. - ..... , . - I , , __ l 

iVORK. 

one to the other with clips . From the 
bottom hook of the star the three chains 
depend, and from these the ornamental bowl 
ia suspended. It is made thus :-

The Bowl .-Two rings (c arid D) of tin. 
square iron are bent round and brazed with 
scarfed joints. The botto~ ring is of smaller 
dia~1eter than the top one, say by from 1 ~ in. 
to 2 in. To the rings ( c and D) the scrolls 
(E) are riveted or soldered, or fastened with 
wire, crossing diagonally. The scrolls are of 
stout iron, say t in. by tin., or t in. by / 6 in. 
The ornamental bent iron around the bo,vl 
is formed of ten similar sections. These are 
prepared separately, and fastened with clips 
both to the rings c and D, and to each other. 
The precise form of the curves is obtained 
by dividing the lengths, which are equal to 
the circumference of the circles A and B, each 
into ten equal parts ; and a middle imagi­
nary circle midway bet,veen A and B, also 
into ten equal parts, when the lines drawn 
through these three points of division will 
be the bounding lines of the curves. Ten 
similar sections, bounded by these lines, will, 
when united, form the outline of the bowl. 

1'he Botto1n of the Bowl.-The bottom of 
the bow 1 can be formed in various ways. 
The simplest is that shown in Fig . 45, in 
which a number of similar double or c cur~ 
are united to the bottom ring (B), and to each 
other, with clips . 

/3uspens-ion La-1np.-Fig. 46 illustrates a 
suspension lamp. It is suitable for hanging 
in a passage or ba11, either from a bracket, 
like those already illustrated, or from a hook 
only, secured to the ceiling. Th ere are 
three suspension chains, ,vhich are f orn1ed 
"'holly of ornam ental links. Four chains 
may be used inst ead if preferred. rrhe 
details of the ·work are as follows :-

Th e Supporting L·ink.-Be ginning at th e 
top , there is first the large short link (.A.). The 
central stem i.s n1ade of rod) l in. or 1\ in. 
square, an d the thin iron str ips are of the 
same "'-id th as the rod, and the end s are 
tapered doYrn and bent round a.s described 
in connect ion °"'ith the similar ends in F ig. 44. 
The scrolls (B), eight in nun1ber, and pre­
cisely alik e, are fastened to A ·with clips . 
l?ron1 the point of contac t of the curves ,\~ith 
each other th e copper flowers ( o ) stan d out 
upon th eir stems, mad e and fitt ed as 
follow·s :-

The Copper Flow ers.-T hese are 1nade of 
copper in quite a conventional fashion . 
Littl e discs of th in copper of nbout 20 B. ,v. 
gauge are cut out eit her to a tru ly c1\·cular 
forn1 (Fig. 47, A), or \\~ith shaliO\\r waved 
mar gins (B ), or ,vith deeply dentated ma.rgins 
to re.pre.3ent petal s ( c and D ). A slit or 
a hole is punched in th e rniddle of each, 
and then t he copper is ba1nmered into a 
he111ispheri cal, or a, nearly he1nisph eri cal, 
fonn, upon a cak e of ce1nent; or if th ere are 
c1 good 1nany flov\'ers of the srr1ne 8ize re­
quir ed, a concai;-e n1ould of hard ,Yood, or of 
1neta l, n1ay be U~',ed, and a. punc.h ·with a 
convex encl of the ~a111e size as the concavitv 
of the fio,ver 111ay al so be u sed to exp edite 
the fon11ation of the flower, and it ,Yill be 
s111oother, ele:J.ner, aucl n1ore free f ron1 
bru ises if so 111ad.e. Th e central part of the 
iio,ver, in thi.-:, c:1.sc supp osed to n :~present 
bta.rnens, i~ forri1eLl of o. fL~t bit of thin copper 
( J~,. ()" 1 .... . \ r l ~.1 r.) 't ") ... , . ·, . J ,· ' l 0' " + ; n . · 1-7"'. '"±l , l ,; , <-lih Lt J.. .. S ,Clll l t.., <.l, J ,10 ,},, ;:::,•<ll.H 

of thi :-.:~ nnd.. pa :~.;:(-~ thr on.~h the slit pun ched 
in th e disc.- ()f COUl' .SG th it- l S Yel'V C.Ol1-

VC11tiona1 indeed, bu t neverth eless th e g roap­
ing of t b e.se rude copper flo\Yer~ is very 
effecti, ·e anion~ the b1a1c·k iron. I \,·iil) how­
ev(::1-, s1ic i\ Y so;11.C' 1nnrc ('.1-abornte onef, in later 
ilh r:;t rat ion~. T1H~ nd, ·:1ntet~:-c of the sC' fiat 
:) t :., 1;1.-; c,Yc·r t b-1:..:c of r(•uud ,,~ire 1~. t ltat thc-y 
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can be clipped with less trouble between the 
flat iron curves. It is a considerable ad­
vantage in this case that the clips which 
connect the scrolls (B) at their points of 
contact also embrace the stems of c between 
them. 

The Disc.-To A is attached the disc D, 
from which the suspension chains depend. 
This is formed of a disc of sheet iron, or of 
copper of about 14 B. W. gauge. Its edges 
may be left circular and regular, or waved 
or toothed. It is then dished by hammering. 
A .ring (A) is riveted through a hole in its 
centre to receive the bottom hook of A. 
Three other rings are riveted at B, B, B to 
receive the eyes of the top links of the 
suspension chains. 

The Suspension Chains.-The suspension 
chaiM (E) consist almost of a repetition of 
one pattern like that from which the whole 
is suspended, _but smaller, as shown, so that 
the link may be taken as an enlarged view 
of the chain links, but for a slight variation 
in mode of curvature of the links of which 
the chains are composed, and the description 
given above ,vill apply to each. The central 
bar for these links will not be more than 
i36 in. square, and will do very well if an ~ in . 
square only. The thin iron strips must be 
of the same width. Four links are shown 
in each chain, but the number will depend 
upon the height from wbich the lamp has 
to be su.c;pended. The eyes of the three 
bottom links pass through rings which em­
brace the scrolls (F) that carrythe lamp. The 
scroll-,vork is shown enlarged and separated 
in Fig. 48. There is a m.ain scroll (F) and 
four minor scrolls {!, f, f, f). There is also 
a copper flower coming out at g, made as 
just not\,. described. The scrolls are curved 
closely round the bowl of the lamp, and are 
united at top and bottom to the rings G and 
H respectively. The ring G encircles the ]amp 
bo,vl irnn1ediately underneath the beading 
(h); the lan1p is, therefore, supported by the 
ring G. \ Vire crossing diagonally will be 
n1ade use of to unite the ring G to the 
scrolls F. The rin g (H) beneath ties the 
scrolls toget her at the bottoR1,and is fastened 
,vith crossing "vire. 

The glass work of the lamp is a matter that 
need ca'll for no rema rk. Th.ere are the chim­
ney and shade, and the smoke glass above. 

Bra .cket, or Wall Lanip.-Fig. 49 illus­
trates a lan1p mounted to fasten against a 
,vall for passage or bedroom. There is a fair 
amount of "rork in it , and I introduce some 
floral ornan1ents into it s decoration s. Any 
lan1p may be used, but it is better to use 
one havin g a coppe r bowl. 

The Ba.ck.-Fo r the back (A), get a piece 
of sto ut. hoop iron of abou t 14 B. \r. gauge ; 
ta per off the edges at the ends, and bend 
them round to f onn broad scrolls. Drill 
and count ersink holes at a, a,, to receive the 
scr e:\YS which hold the bracket to the wall. 
Into this back, tenon with a. squa re tenon, 
and rivet over th e hori zonta l bar (B); or turn 
one end of B up, vards as at b, and rivet it 
into A .... i\_t, tbe other end the bar is turned up 
for about 2 in. to receive the attachment ef 
the 1an1p supports . The size of this bar 
should not be less than 1

5
6 in., and would be 

better of % in. or 1\ in. square. It shou ld.be 
square. in pr eference to circular, to receive . 
the top and botton1 series of bent-iron curves, 
which st.ft.nd opposit e each other upon its 
two sides. Th e ,,ridth of th e thin strips 
will be the sa n1e as that of the bar. 

:[he 1lf ain Scrolls on the Hori zontal Bar.­
()n each of tbe t ,vo faces there are two main 
scrolls c and D. An encircling clip will 
unite ~ach series to B. A rivet or some solder 
,Yill unite c c to A. 
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Fig .. 18 

H 

Tlie Ji[ ain fJcrrolls 
th(!,t Support the 

. Lamp Bowl. - The 
la1np bnwl is united to 
B thus :-Four strips 
of stout iron (E), say, 
-~-i~. by ·in in., are 
curved to fit the out­
line of the bowl. 'l'hey 
are prolonged to e1n­
brace the turned-up 
sten1 of B below, to 
which they are riveted 
·with two rivets pass­
ing through each pair 
of strips. At ·et the 
curves are fastened to 
the encircling ring(EE) 
,vith crossing ,vire. 
This con1pletes the 
fntn1e-work of main 
curves. 

Tlie ltfinor Curves. 
_rraking the n1inor 
curves, those ,vhich 
are attached to c and 
:o are si1nilar, except 
as to size. 'l'he curves 
:F, G are typical of 
those attached to D. 
F, F are each fastened 
to c at t,vo IJOints 
·with clips, and to each 
other at e. G, G are 
also fastened to F, :F, 
and to each other at 
their IJOints of mutual 
contact. 'fh e $te1n of 
the copper flo,ver (H) 
is also em braced be­
t,veen F, 11, and G, a, 
and secured ·with the 
clips that hold F, .~, 
and o, G tog ether at 
their points of n1utual 
contact. S1nall circles 
are in serted at K, K, 
and tendril s at various 
places. Sn1all supple­
mentary curves are 
shown at J, J ; vd1ere 
they come in contact . 
·with th e curves D 
they ·will be fastened 
·with ,vire ; at other 
parts th ey ·will bo se­
cured ,vith clips. 

Sitggestecl 1Jf0d-iJi­
cations. -In this, as 
in other exa mplef; of 
bent iron ·work ,vhich 
I hav e giv en, it should 
be rem en1 bered that 
th e amount of 'Nork 
1nay be inc rease d at 
pleasurel in son1e cases 
din1ini sh ed, accordin g 
to the ,vork1nan's lei­
sur e and tast e. I hn,ve 
shovvn, as a rul e, con1-
parat.iv ely r;inrple ex­
an1ples. But l _ have 
seen n1any specim ens 
that a re s i rn p 1 v 
smothered ·with eJnJ;_ 
orat e and overflo vv­
in g ,vealt h · of orna .-
1nent in con seq l1e11ce 
of the mu ltip !icnti.on 

of similar parts. In this br,acket la.n~p, 
for exan1ple, while I sho,v t,vo series 
only of curves, · one ab ove anc.1 the other 
below the bar n, four or eight such series 
might be used. 'rhe series of four 1night 
stand at right angles ·with each other on 
the four sides of the bar. Tho series of 
eight \Voulcl be fixed at angle s of LH/ ,vith 
each other. .A.lteration s of thi :) character 
my readers can make for thcrn seh 'es to suit 
their individual ta.stes. and to 1nake the 
an1ount of work har111onise \Vith their 
leisure. ., .. 

ClIEl\'lICA.L Al~PA!tA '11 [JS : ]!o,v TO 
]1AKE AN]) USE .l'l'o 

BY H. B. STOCKS. 
-~--

RETORT STAND : 1VI1~·.rnons :FOR IlL\ KiNG-RINGS­
RINGS IHADE FROM '\Vnu ~ - DEl<'LAGRATING 
SPOON : E .ASHiY-MADE FonM --- rfEST- 'l'UBE : 
How TO J\IAKE, KIND 01'' GLASS REQUIRED­
'l'EST-TUBES USED l!'OR I)lrEPAIUNG- OASES : 
OXYGEN, SULPHUilET'l'ED l fYD J:OGEN, E'l'C. 

I HAD intended in the pr esent article to de­
vote the ·whole of n1y tin1e to another lesson 
in glass-blo,ving on a snu1ll scale, but I find 
that there are one or t, vo articles required 
before ,ve can properly perforn1 the experi­
n1ents connected with oxygen and hydrogen. 
I shall therefore describe the se first, as I 
,vish to f 0110,v as nearly as posNible the order 
usually follo,ve.d in teach ing chen1istry. 

We are in ,vant of a returt stand and a 
deflagratin g spoon. 

A retort stand ·with thr ee rin gs ,vill cost 
about 4s. 6d. It is po~;sibl e that you 1nay 
find a stand at a 1narin e store dealer/s that 
will ans,ver the purpo se ; 'or get an iron 
n1oulder to cast a rectangu lar ir on ba se, 6 in. 
by 4 in., and hollow (Fig. 1 ). 1.\. piece of ;J in. 
gaspipe, 18 in. long, ·will do for th e rod. 
Drill a hole in the stand 1 in. fron1 the side. 
G·et a 2 in. bolt and nut, file th e head of the 
bolt sn1aller, until you 1nay ju st ban1111er it 
into the pipe, leaving about if in. of the bolt 
out; and having pushed th e bolt throu gh 
the hole in the stand, scro\Y tho .nut up 
tight until the rod stand s upri ght and 
rigid. 

In place of thi s yon may haYe th e stand 
and rod . solid, ·with a hole in tb e stan d 
tapped and a corresponclin p; thr ead on the 
rod, -which ,vill n1ake a ve ry solid stand ; 
but for those ,vho do not want t o go to any 
expense at all, I advi se th en1 to get th e lid 
of a tin canister, 6 in. by tl i11., or near that, 
fill up th e lid -with n1elted lead, and, after 
coolin g, bor e-a hole, of le~:s th an ~ in . clia­
n1et or, right through t he lead down to 
tl:e tin and ha1nrner in th e piece of I in . 
pipe. 

Thi s ·will do for th e st an d ; no,v ,ve ,vant 
rings. Th ese also ·will ha ve to be ca~:t:. They 
111ay be of ir on or bra ss, a11cl requ ire tln11nb­
screws to grip t11e retort stnnd . ·r on ni.ight 
try Caplatzi, ,vho adv erti ~.cs jn \YunE, for 
th ese and c1iny other article ~ rcquir e(1. 

JJings n1ny bo n1acle of stiff iron "'"ire\ ~:n1cl 
"ll l . 11 r ' 1! • vYl . co qu ite as ,ve . as ru1y. Lnrce size;~ 

,vill be -usefnl -- 1:l in. , ;3 in., :'.~ jn _ Jt n.ving 
procur ed so1no very :~t i:!l iro:1 . wii.'c, cnt. oif 
thre e pi eces of it , [lnd heud en.ell ou c of the 1n 
around son1e cy.lindric::d liody of tl 1t:', ::i:~e re ·­
qnir e::d, f:.O as to for1n n, 1}11~.-'-'. ~ 1 ir~ 1\ ~{ rrp your 
stand , and con nn e:nco ,v1nd 111:/ t! ie !ou.·;c end 

• l O l t l .l I ' . . ' J of t 1e ,v1ro arounc ,. le r ue. : nur fi l' J t \'C coL•-; 
close to get her ; and ,vind ·· ou very t i~d~t, ;,::;(, 

. ·--- - - -- --- . __________ _ ____. . .. -~---···-- - -·--·-~ - - - -~- - - - - - - -- - . 

Bent Iron.;..worlr. Fjg. 43.- Sus11end ecl Bovvl. I 'ig. 44.- WI.ct 1.1cd of i:1en di ng· 
Eyes of Link. Fi g-. 45.- Botto111 of Bo,..nl. :Fig·. i!G.-.. ~'u spm.1dc:a l.a 1np. 
Fig . 47.- Flor a l Or.na1nents in Copp er. Fig. 48.·- -View of t~m:0•l1,,v1or l-c 
th a t supports th e La1~1p E.owl. F1g; . .:t9.- -Bra·cket 1 or VI all La P.1p. 
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that the ring 1nay stand horizontal, and ·with 
about 2 in . of ,vire in a straight line before 
coiling. The rings should have their centres 
all in the sa1ne plane, so as to hold apparatus 
in a proper n1anner. If the wire is suffi­
ciently stout, the rings ought not to bend 
appreciably under the slight weight they 
have to bear. By pressing downwards or 
upwards on the rings close to the stand they 
,vill easily 1nove, but simple pressure of an 
apparatus on the stand tends rather to make 

co1:inected together by a capillary tube I flame, and place the charcoal cone in the 
(Fig. .10). Turn down the ~ame of t~e n1outh ?f the tube. Press upon it slightly, 
blowpipe, and blow at the point shown 1n and twist the charcoal once round. This 
the figure ; and, as the glass melts, draw it : will press out the mouth of the tube into 
away. The t~be with the long capillary l the form of a lip, and v.·ill render it stronger 
n1ay now be laid down for a short time, and i and neater than if left in its rough condition 
the first tube proceeded with before the end I (Fig. 13). Smoke the tube, and allow 
has had tin1e to cool. Continue heating to cool. The tubes may then be washed 
the closed end of the tube until it rounds I and used. 
off (as at Fig. 11), and has a small bulb of I The tubing for this purpose should be 
glass in the centre. This latter has to be good Bohemian tubing, and, upon heating, 
removed. Turn the blowpipe very low, should not become covered ,vith a frosted 
and hold the tube in such a position that appearance, which would show · it to be bad 
the knob of glass only is heated to redness, \ tube, and entirely unfit for the purpose. No 
and proceed to remove it by touching it good tubes could be made from this kind of 
gently with a cold glass rod and drawing ! glass, so take care you get tube of Bohemian 
away the melted glass. Repeat this until I glass, as I have come across many bad 
the knob has entirely, or almost entirely, l' specimens, which have led to nothing but 
disappeared. "\Vhen this is the case, turn failure for glass-blowing purposes . . 

the rin gs grip harder. 
The defiagra.tiug spoon (Fig. 4) is used for 

burning substances in various gases, the sub­
stance to be burnt beiug placed in the small 
cup. 

'fhe deflagrating spoon consists essentially 
of a s1nall 1netal spoon, which is riveted or 
braz ed on to a stout iron wire. The latter 
passes through a cork in a circular 
piece of tinplate~ intended to cover 
the jar containing the gas to be ex­
peri1nented upon, and thus preve~t, 
as n1uch as possible, fumes from the 
burning substance entering the room. 

Test-tubes come in very bandy, not 
,. L:-~ only for testing, but for many other 
~ purposes. They may be used for 

Fig. 6 sho,-vs a device for a spoon 
·where brazing or riveting will not be 
necessary. The little cup is made rfFc.,J 

Fig. 12 

Fig. 3 

12_~eparing small quantities of gases. 
Fig. 14 shows a test-tube used ta 
prepare a small quantity of oxygen. 

fron1 a piece of sheet-brass !in. square, 
1in ,vhich are punched t"wo small holes 
nit opposite corners. The corners may 

Fig. 1 F.ig. i - . . ~lg. 6. 

Fig. 15 shows an apparatus for 
preparing hydrogen, sulphuretted hy­
drogen, etc., and is specially useful 
for preparation of small quantities of 
the latter gas for testing purpose~, as 
the supply of gas is under control. 

t~1en be turned up. The tinplate fl 
~over is 3 in. in diameter, and in the C------~ . 

Fig. 9 centre of it a hole is panched, the 
hole being fitted with a cork, through 
,y l11ch passes the iron wire (16 in. 
long), bent as shown (Fig. 6), and to I.---- -- -=--~ ...... ~ - -- --( 
tl1e end of ·which the small brass cup 1...----------------1 
is connected by means of a piece of j .Fig.10 
thin iron wire. 'f here should be no l 
difficu lty in n1aking this piece of{ ------>~r~·,··\~ < 
apparat us, and the materials are 
to be found in almost every house, ------
s~ that the cost should be practically \\ c( ______ o 
nil. \j 
. I shall no,v endeavour to give a :Fig. 11 

few more practical details in glass- l 47iZ~i) 
blo,ving on a su1a l1 sca le, and for thi s ~ ~-
purpose have selected the test~tube Ffg. 13 ~ 
as a good exan1ple. I shon ld not, _ ,·>· 
howe ver, advi;.;_;e anyone to make their _ 

FJg.14 
~ ~\, 
~~ 

·~ 

-----.. 

Eig. 8 

••• 

The apparatus consists of two stout 
test-tubes-the outer tube 1 in. dia­
meter, the inner tube ff in. diameter, 
and preferably as long as the outer 
tube. 

Heat up the bottom of the smaller 
tube in the blowpipe fian1e, and 
when it is sufficiently soft, pierce it 
with four or six radial holes by 
1neans of a darning-needle ; smoke 
and cool. 

Two corks are required-one fitting 
the outer tube, bored with a hole 
large enough to take the inner tub e 
easily. Soak the cork in m elted 
paraffin-wax aft er cutting the hole. 
'fhe second cork fits the smaller test­
tube, and is bored and fitted ,vith a 
bent delivery-tube. 

o-wn te 8t-tu bes-they are so cheap­
but for our purpose we could have 
no better exa rnvle than this simple 
and largely-u::;e<l piece of apparatus 
(l'ig. 9 ). 

CuL a piece of th e tube, ~ in. dia~ 
rneter, 12 in. lun g. Now, tube of this 
s ize may not always be cut in the 
manner sho .. vn for tub e of a sn1aller 
d ia 1net er. To cut it neatly and at the 
p lace requir ed, n1c1,ke a file-n1ark (it 

Chemical Apparatus. Fig. 1.-Section of Retort Stand, with 
hollow Foot. Fig. 2. -Cast Ring. Fi g. 3.-Wire Ring. 
Fig. 4.- Defl.agrating Spoon. Fig. 5.- Substance burnt in 
Gas. Figs. 6, 7, 8.- Easily~made Spoon. Fig. 9.- Test-tube. 
Fi gs . 10, 11, 13.-Method of making Test-tube. Fig. 12.­
Charcoal Cone. Fig. 14.- Tube Apparatus for Oxygen. 
Fig. 15. - Tube Apparatus for Sulphuretted Hydrogen, 

Place the acid in the larger tube 
(about quarter full), put in the cork, 
and slide in the sn1aller tube. It ·will 
be found that the wax coating assists 
this. Place the sulphide of iron in . 
the inner tube, sliding it in with the 
tube held at an angle; otherwise, the 
botton1 of the tube will be knocked 
out. Now, by pushing the inner tube 
do,vn into the acid, the latt er pene­
trates the holes and attacks the · sul­
phide, ,vith an in1mediate evolution showing Inn er Tube. 

n eed not ex tend around the tub e) ; select a up the gas, and, ha ving the fla1ne rath er 
Bhort pi ece of the glass rod, and clravv it out sn1oky, as befor e, heat the botton1 of tube 
in th e blow pipe Harn e to a point ; beat up gently ; remove fro111 the tlam e, and, holding 
the point ed e11d of the rod, and i1n1nediately the tube vertica lly, blO'\V gently into the 
place it upon the tile -n1ark on the tube. open end, t,".risting the tub e a ll the tin1e, so 
tak e care t hat the tube is held close to the th at the botto1n rnay be blown out in to a 
bench ov_er a d.uste r, as this procedure usually nicely round ed shape . I{epeat this until 
cracks th e tube right around, and the por- the desir ed result is obtained; sn1oke and 
tion uuheld fallf1 ; if not, the crack which coo l. 
forrn s 1nay Le led around the tube by moving vVhile the tube is coolin g, pr oceed with 
the hot rod in fro11t of it. This property of the Becond one . H eat the tube in th e sa1ne 
glass is very nse f ul, and I ,vill sho\V how it position as you did th e first one, and dra,v 
rnay l,e utili sed lat er on. Having cut off a away the capilhtry tube; th en proce ed as 
portion of t he tub e of the required len gth, above. 
co1nn1ence heating it at the centre in the To fini sh off the tub es, ,ve requ ir e a piece 
blowpipe fla1ne very gently, as thin tube of charco al sharpened to a rou gh point 
like thi s rapidly fuses- a rath er sn1oky (Fi g. 12). A vi ece of ha rd charco a l, about 
fla tne is best -· and as soon as the tube is l ~ in. diam et er, will do. 
sufficiently :-;oft~ withi I raw your hand s fr01n Now heat up t he mouth of one of the 
one another in a horizontal direction, first tub es, very gen tly a t first , and turn con­
r e1novi ng the tub e from the fian1e. 'rh e 1 stant ly, so as to have it equally heated. 
tub e will now cuu:::;ist of t\vo large tubes, l \Vhen sufficiently soft, ·withdra\V fron1 th e 

of su lphuretted hydrogen, ,vhich _1nay be 
i1111nediately stopped, ·when required, by 
raising the tube out of th e acid. 

••• 
lUICllOSCOPIC DR1\. lVING. 
~ 

PLACE the body of the 1nicroscope hor q­
zontally ; ren1ove th e 1nirror ; put the slidj 
on the stage ; condense the light upon i} 
by n1eans of the bull's-eye, taking car~ t9 · 
centre the light ; attach the concave 1n1rror 
to th e front of the eye-p iece by means of a 
spring or a piece of thin ·wood. Have its 
surface at an angle of 45° with the 
plane of the anterior glass of the ?cular. 
This ,vill project an image of the obJ~ct on 
th e paper beneath. If. the outer: r1n~ of 
liO'ht is circular there will be no d1stort1on. 
SVith a black 'cloth exclude all outer light, 
coveri r '.;; both your head and the instru-
ment. 
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NEW SELF-LIFTING COUCH-RA.KE. 
BY J. CHARLES KING. 

the case were eight men to fork over one : broken, so that the water which goes through 
acre in the usual way ; hence its obvious the joint bet,veen B and c finds jts way 
econorr.iy for the purpose intended. · through that, bet\veen the upper part of D 

•
0

• - Having got the couch roots to the top of : and E, and from there runs down the board-
OF the many troublesome weeds which are the ground, do not lea.ve then1 there long, ing or rafters, and sho,vs itself on the ceiling 
the pests of the English farmer, couch-grass but cart at once ; sowing the land again by I below near the walls, or it n1ay fall direct 
-or "quitch," as it is sometimes called-is hand-picking is wasteful cost. With close- on the ceiling belo"r the broken slate. 
the most difficult and costly to eradicate, tined dung-forks, lift the couch-grass into To put in a new slate, it is first necessary 
unless the proper method be adopted. carts-particularly all earth that clings to to take out the broken pieces of the old and 
Couch-picking on the surface does rather the roots : for in these are the most potent the nails that held it in position, or else you 
more harm than good, as the rootlets are couch rootlets. Burn the lot. The next cannot push the ne,v slate into it s place. 
left in the soil -to start a new career. day, if fine weather, work the same ground, i You ,vill at once see that to get at the nails 

The couch-rake about to be described was starting across yesterday's lines, you would have to take up the · 
used on the farms-in-hand of the Duke of and cart off for burning the sn1aller slates B and c ; and before you 
Somerset, Bulstrode Park, with conspicuous crop this raking will yield. could take off these slates you ·would 
-success in results and econon1y of have to take off those above, and 
c ost of working. - ;;;:... -=- so on until you reached the top of 

Its n'lake and action are as fol- the roof. N o,v, this ,vould never 
1ows :-A triangular frame of iron, do, for it n1eans that you would 
6 ft. back beam and 11 ft. sides, have to strip nearly the whole of 
running to an apex, where an upright the roof to put on one new slate . 
. #iocket took the spindle of a s,vivel- - =- -=- --- -- - ~- -"'-~ --"'_,-_-_--,~~ -~:--:_--·.~, ~CC-CC- -~ ,vhat is done is to drav{ the nails 
wheel, 12 in. diameter. T·wo hind~ -· · ---~:;-=:-:/~:~: --- · -~~~~~~!~~~~~-=-: - _ -~~ - ,__ _ . _ ~;~ from under the slates ·with a tool 
~heel~each20in. diamete~upheld ~ ~~ calleda''slaterip" (Fi~ 2). 
the back beam by rneans of axles, -- __:;:_~-;-=:;=~.;;-=-.;=-~---:~¥~~~ ~ ~~-=-=----::~; -~-~-==-:=_-~;.:.:.;_-_--~--~-- --- The blade of the slate rip is· 
which are adjustable up or do\\Tn a Self-Lifting Couch-Rake. pushed under the slates, and the -
slotted groove at each end of bean:. head of the nail caught in one of 
.So far it is as a triangular trolley-iron, For the 1nost effective use of this rake, the notches, and then, by giving the "rip" 
.3 in. by fin. in section. the land should be in good tilth after plough- a sudden pull do,vnwards the nail is pulled 

The rake-head, made of 2 in. stout L-angle ing and harrowing-if with the circular out; if the nail is held so bghtly that it 
iron, had teeth 12 in. long by ! in. wide, harrows that rotate as they advance, a will not give, a sharp tap or two with a 
with the shoulders mortised through one thorough cleansing will be the result. These han1mer on the front of the handle ,vill 
angle side and riveted to the other, as is neglected harrows are strongly advocated. soon draw it out. 
done with iron garden rakes. These teeth The man who farms well under the ground A piece of stout hoop-iron ,vith a notch· 
are 2 in. apart, so that there are forty-eight will be well helped by Nature above ground; 1nade on it near one end, and turned up at 
-teeth in the 8ft. rake-head. To make this rake- and if acquainted with the la,vs of master- the other to form a handle, ,vill serve the 
head ahvays self-lifting is simple enough. growth of crops and weeds, he will put in same purpose as a special slate rip , especially 

Ji,rom the top side of the apex of the frame the couch-weed's master-gro,vth-sainfoin- if you have only one slate to put on. So111e­
were fixed two long three-plate springs, each if the land is suitable and in good heart. times it is found that th e ne-w slate ,vill pass 
8 in. wide and ~ in. thick, that extended to The roots of the sainfoin will kill and feed on the heads of the nails and bed all right ,vith­
the beam end, spreading out to within 1 ft. the little amount of feeble couch-root growth out taking the nails out at all ; if this is so, 
<'.>£ each end of the rake-head, and fixed there, that may be left in the soil after the use of no useful purpose is served in clra,ving them .-
to hold it one foot above the beam. vVhen the couch-rake. out. 
the rake-head is fixed to the springs, its • •• You cannot nail the 116"\V slate in its place 
,veight depresses the flexible ends of the any 1nore than you could clra,v the old nails 
springs, bringing the teeth-points just below · HOW TO REPAIR A SLATE ROOF. out; so a strip of thin copper, lead, or zinc, 
the line of the beam. There it hangs ready BY E. DICKER. about i in. ·wide, is laid directly over the 
for action, \vhen pressed down by foot or •o• joint between the slates, D and E, and nailed 
hand, or both, to do its extirpating work ; BEFORE laying out any money on whitening to the boarding through th e joint as close to 
and the instant the hand or foot releases it ceilings or papering walls, especially in those B and c as possible, allowing it long enough . 
fron1 downward pressure into the soil, it rooms directly under the roof, I should to turn up over the botto1n edge of the new 
flies up to the end ''check-stops" on the strongly advise a thorough examination of slate ,vh en it is in position. The new slate 
beam with a recoiling clash, that knocks off the roo"f, to see if there are any broken or is then pushed into its place over the 1netal 
the weeds and couch, earth and stones, that displaced slates, as there are very likely to slip, and the slip bent sharply up over tl~e 
may cling to the teeth. be during the frosts, etc., of ,vinter. If there botton1 edge of the slate, and so holds _it 

To ensure thorough cleansing, just in is a slate loose or broken, the wet is sure th ere. For th e sake of appearanc e, the. slip 
front of the bea1n and the rake-teeth is an to come in after you have ,vhitenecl the is cut off as near to the bottom of the slip as 
extra beam of light er iron, which scrapes ceiling or papered the walls. I can speak you dare. 
the front of the' te eth of the rake in its up- very feelingly upon this point, as the very In n1easnrin~ for a new slate, n1easure the 
~vard spring, or recoil. This is n9t shown thing occurred to me only last summ er. width only - tne length g~nera~ly f~llO"\Y~. 
1:n the sketch. The handl es fixed to the Fig. 1 reyresents a portion of a slate roof, For example : .if a slate 1s 8 in. ,v1de, 1t 
ra.ke-head stand up and back ab~ut 39 i_n., and we wil suppose the slate marked A is is . generally 16 _in. long; a~d ~f 10 ~n. 
" 11th a round bar of wood, 3 ft. Ion"", JOlll- - ___ _ ·- - - .-- : ···-~ wide, th en 20 1n. long; " 'htle 1f 12 1n. 
ing the1n for the hand -pressure ·of the ==~~, ~-~ -~~~ wide, the lengt h will run 24in.; and so on. 
driver. : · : - -;-.~~ -~ "'~~~ ~ ••• 

A f ootboard of iron stands out from the _.~ -=-- -~ '"9 , -;-~ ~ .=----: 
rak e-head for foot -pressure, or for standing -~~ -~~~~ 
i~t~vih: 

8
~~1. rake is wanted to scour deep ~;:~ ·--; ~ -=---- -~~~ 

,_.. A~:!= . • s e -- --=-

The teeth are slightly curved on their 1 
• 

Jength, and ski1n about 5 in. from a vertical 
line. For extra foul land, a five-tined dung- ~ :..-:: 

.. , fork is carried on ·top of the handle for ~;;:-, 
cleaning the teeth of the weed s and earth. ~ 
It is pull ed by a hors e, led by a boy at a 1...---J..---'---..i.----z.-----....___.. 

slo,v pace; but the rake-man must be nimble 
and rnethodical, so as not to let the rake 
be 1nore th an an instant out of the ground, 
and that only when in a true line, at right 
angles to the raki ngs. This line has to be 
cr~)ss-rak ed, so that no part of the field is 
m1s8ecl. , 

Eight acres may be more thoroughly done 
in one day with this rak~ than would be 

Fig.1~ 

'Fig. 2 . 
Slate Repairs. Fig. 1.-f shows appearance of 

Metal Slip when new Slate is in. Fig. 2.­
" Slate Rip.'' 

WRINKLES. 
--·<>---• -

WoRI\IS IN "\Voon.-To r en1ove ,vonn s in 
furniture dissolve 2 dr. of corrosive snb­
li1nate in' 2 oz. of n1ethylat ed spi rit and 2 nz. 
of ,vat er · to be app lied fre ely ·with a stiff 
feather br brush. Thi s is an unfailing 
re1nedy, bug the 1nixtur e 5s poif::onou s, and 
therefore should be caretuJJy lab elled ancl 
kept out of hann's ,vay. 

To GET R.rn OF PoT AN D ICETTL E Fun.-If 
the incrustation is confinecl to the spout, st op 
the inside orifice ,vith a cork ; fill the spout 
,vith dilut e hydrochlori c acid (to be obtai ned 
frorr1 any chemist) : allow it to ro1nain for 
about half an hour; and then clean out \vith 
a piece of cane ; and if not entir ely re­
n1oved, rep eat as before. 

..... 

..... 
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"WORK" PRIZE SCHEME. 
NOTICE. 

"WORK" COMPETITION COUPON 
,rill be found on page 448. 

NOTICE TO r:~ADERS. 

A.Mo~G th e illustrat ed arU (;_,cs in next issue 
(No. 185) "'·ill appear :-

A F.A ... ~CY Co!{VERTIBLE TABLE. 
CLOCK \VATER- ,v HEEL NOVELTY. 
P ERSPE CTIVE L~ DR.A. WING FURNITURE. 
HELI CAL GE.ARS. 
.LEOLIAX HARP }!A.KING. 
SPECFLA FOR THE NE"\VTONIA.~ TELESCOPE. 

ETC. ETC. 

* * * Th e Editor makes this intimation in the 
hope thrrt r eaders, ha ving friends inter ested in 
any of th ese subj ects, will briner the same to 
their n ot ice . 

0 

""lYOR .K'' PRIZE SCHEME. 
101 

"Useful Household A ,rtlcle '' Coni­
petition. 

PRIZE W1x~"""ER S (see No. 182). 
"Impr oven 1ent " (A .. BECK), 2, Carpenter 

Str eet , Hor seferry R oa d, "\Yest minster, S. \V. 
' ' Bookn1a rk er " (SYD5EY C. SMITH ), BalEol 

H ouse ~ Toynb ee Hall, Con1merci al St reet, E. 
'· ..:-\.steE :, (S. ~1. CHA.P~LL'\), 11, Simpson 

Street, ~ e,vc8.stle-on -Tyn e. 
.~Pater'' (J. CHAR LE S Krxa), Burchett's 

G~een Cottag~, )l aide nh eacl Thicket, Berks. 
.. Forkless ,, (ilERYY~ \Y. R. Bu:N"BURY), 

15, St . )1ary' s T err ace, Padd in gton, ,v. 
" Dhobi :.t ;, (HA.RRY T. BA.KER), 14, South­

ga t e Road, King ::;lancl X. 

Technical Education adapted to the 
Latest Requiren1ents. 

~I es srs . C.\ SSELL & C o }r PA::;Y hz:xe the plea sure 

to announce th~t th ey have ananged for the 

p1.1bl ica~i0n in Monthly Parts, price 6d., of an 

ENTIRELY NEvV WORK , 
t: ::-~LER THE TIT LE OF 

CASSELL'S 

Nevr Technical Educator! 
v.-~1i.::-1 ...-;ill cc c\ ~:! :r1-:.:;·.1>:1e·-~ LY the foEowi.i'1(T new 

- J .::> 

fea tu::-es :-

NE\V ARTICLES wl'itt en by Autho rs ef great 
pr:tctic:: .. 1 experience. 

NE\\ ' ILLU STRATIONS expressly prepared for 
i i1° \Vo.,,, \. . ..... ' J 1\ . 

NE\Y COLOURED PLATES. 

CONVENIENCE OF SIZE, b2ing th e same as 
;. Cas3~\\'3 New Popular Educatol'.'' 

CL E ,\ R, R E ,\ D A B LE TY PE. 

P i '.'i .. I'~ 'T1 1 r (-.1dy O OT. 2 5 1 1 8] ::~\ p nce 6d. 

H .: .. < P 8..rt I ~. :.·:· : :· i.,s:rc! , l ,-_ir_..,y.; (u:J s:,·;.·;._.·,:_!,y P r e -
e. ..... r, ~ ;i. ~ i o n P I -, t c · ' , , : . " :, · .. , · r· ··· !: 1 , · :s · ·" · , · · r ~·<' ; -· · _ ........ - 1,.. .. ' .... .. .. . .. " '-• •-:, ·~ · "' .. , . ... . ,, . :, ' , .. .. ,. .. <.,.-

:!. ' ':,,· '' T h~ tncJus ti ·i .:d Art s ap p li ed to Pea ce ," 
;. .. -::; · · ·. I•' · ·· · · -· · · · · · · I .. ·· ·· · · ..,. · · r, P \ ,, ' .; L , -.._ l .. \. , :._ ~-f:'...l•._.. . ',,. _J..: • . ':',i 1 l_,':\ , .1- • .i. ,\.. 4 ... • , 1"'t"J Y ~£1 1-1( ( t,.'"'(, 

' ._ • r · • , J p , ... _.,·,,:, ; .~·!:: _,r: _·s~-,) c.! .' ~ ·-:!: ; i.''. •. ~.:.,:st , :.~-f ()Jt ,· 1."?.,:a t Le..'' t"zrt 

·;u:'.'. ,i,·., ·, ::•1:: ,i::: a C ol our ed P lat e of th e Bes se m er 
Stee l Pr·o c ess . 

WORK. 

. 
TERMS OF SUBSCRIPTION. 

(&nt post tru to a.ny pa.rt of tll.6 world.) 
s months, free by post 1 ..... 
6 th 

•• I!. DUo 
mon s. ., _ ss. Sd. 

12 months, .. • • •• _ 68. 6d. 
Postal Orders or Post Office Orders payable a.t the General 

Post omee. London, to 0:ABBBLL and OOH.P..ANY I Limited. 

TKRllS J'OR THll lNBKRTIO~ 011' AD-YBRTI8BKDT8 Ill BA.OJI 

One Page -
Half Page - -
Quarter Page • 

WJUUtLY lBSUB. £, S. d. 
12 0 0 
610 0 

• 3 12 ti 
• 117 6 
• l O O 

Eighth of a Page - • 
One..Sixteentb of a Page. 
In Column, per inch - • • 0 lC O 

Sm~ll prepaid Advertisements. such as Situations Wanted 
and Exchange, Twenty Words or less One Shilling and One 
Penny per vy-ord extra if o ve r Twenty. ALL OTHB'R Advn­
tle~ments m Sale and E:x.cbange Column are charged One 
Shilling per Line (&verasing eight words>, 

Prominmt Posi tions, or a s~i~ of immion.s 
b11 special arra1i.gement. ' 

••• Advertise~ents should reach the omce fourteen 
days rn advance ot the date of is sue. . 

• * * All letters suggesting Arti cles, Designs, and MS. 
communications for insertion in this Journal 
will be welcomed, and should be addressed to 
the Edi to r of WORK, CA SSELL and Co:xPANY, 

Limit€d, London, E. C. 

WORK .A..~D WAGE. -" The labourer is 
worthy of his hire." The sacredne ss of the se 
words is too of t en overlooked in the shame­
less adv erti sements of those who ,vant to 
hir e labour . Here are two 3amp les out of 
many nearly as bad :-

" .,.. ante d, a teacher of technica l classes : efficient 
. t ki ..... , ' pain s a - ng, et c. ~alary, £ 25 a year. 
'.Yant ed, a bailiff and ga rd ener for se, entv -six 

acres of land; n1u.st und erstand sto ck and inake 
h imself generally u seful, etc . ....-\ .. comfortabl e 
home in return for service s. 

Th ese adverti sements have bee n abb re­
,1i.ated _for refere nce, bu t eno u gh , and too 
mu ch , 1s here t o sh o,v the ba seness of some 
would-be hirers of labour on suc h t erm s. 
Convic t s (l"et th eir food lod o·iu o· clot hin cr 0 ' u .::,, o, 
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AN AIM P'OR TRADE UN10:ss.-It is beinc, 
generally conceded by even the friends of 
labour that str.i~es are not a sati sfactor y 
method of arnv1ng at an adju stme11t of 
disputed points between employers and 
employed. There is the suffering that neve r 
faiJs. to ~ccompany a strike, there is th e 
ab1d1ng ill-feeling engendered whicheve r 
side wins, and there is the depletion of th e 
coffers of the men 's organisation. No w 
these funds might, we think, be turned to a 
better use; and in view of the recent ap­
pearances of advanced labour leaders and 
co-operators on the same platforms, perhap & 
our suggestion may receive some attention. 
It is that trade unions should become co­
operative distributors-not of tea and su!mr 
and other articles, but of labour. Let ~eh 
union be like a co-operative store, the 
commodity it supplies being labour. For · 
example, a shipbuilder tenders for the build­
ing of a ship. To build this ship he requires 
besides material, various cla.sses of crafts: 

and a deferr ed payn1ent for exce ptionally 
good conduct, but the sham British yeonu1.n, 
"~ho " ·an t s a capabl e n1an t o giYe h is lif e­
tin1 ~ for hi s food and lodg in g, ~s a clis~;;raoe 
to h1 :3 ord er. The in stitu t ion abo th at ne eds 
a tal ente d expo sitor of t he technic s of Yario us I 

h 
l 

1nec ani s111s and proc esses in 111anufact ur e I 

Il}en - engineers, carpenters, sail-~akers? 
riveters, and so forth. In preparing his 
tender, let him submit specifications of the 
work he needs to be done by these different 
groups of workmen to their unions, and let 
them thus tender to him for the work. In 
this way disputes during the progress of 
contracts, and their consequent damage to 
the contractor, would be avoided, all points 
having been settled previous to the signing 
of the different agreements by the unions . 
This risk , and the supervision of the men 
bein g withdrawn, contractors would be abl e 
to afford much greater sums than they now· 
give to labour. The contractors would pay 
the unions the agreed upon amounts, and 
the uni ons would pay the men. By some 
such scheme as this all disputes about wages 
and hours of labour would lie between the 
1nen and the officers of their unions, and if 
the m en were not satisfied with their officers 
th ey could elect others. There is no satis­
fa cto ry ground upon which workn1en can 
fight ·with capital-such a fight, besides being 
injuri ous to both parties to the contest, mu st 
a l ,vays end by puttin g the men out of court . 
I f an emp loyer says to a de1nand for hi gher 
v.-ages, ~; No : I shall not raise your wages, '~ 
th ere is no power to n1ake him do so. He 
can sh ut up his shop, and there the matter 
ma y end. A ll th at th e man can do , if he 
-wishes to carry on his business, is to strike ,. 
picket bi s shop,· and seek to injure him . 
Suppose an en1ployer, because a man refu sed 
t o work for hi111, determined that that ma.n 
should not get work at all, and did all in 
b is power t o prev ent th at 111an fr on1 getting 
,..-ork, he would then be in the san1e boat as 
st rik ers ofte n find then1selves in. "\Ve hope 
our sugges ti on n1ay be careful ly ponsidered .. 

for £:25 o. year clese rYes to be ended, and it s I 
accoun ts oi.-erb aul ed t o find out if it s oilicial.s I "\Y I~TEI'. "\Yo:r.K.- \Vith th e long even-
ar e being paid a relati ...-e rate of sa lary to tb e I ings g racl ually creeping u pon us, th ousands. 
on e i t ot.i'ers for th a serYices of a technical ! of our sn b$cr:bers \r ill be parce llin g out 
te~1cher. E,en "\Yorse ach ·erti .-::en1ent s than I th c-ir ,,-int er ·.s work . It will be our aim 
t ho se quot ed n1ak e bid s of a ~helte r and food ! to help ti1e111 Yery-n1ateria lly by providin g 
for lad ies t o t each and train childr en of ' a YarietY of su1, iects such as will afford 
oth er pe1...)ple, for ,Yhich th ey ar e exp ected t o J ;3cope 1 \r eek by "-'eek, for th e best energies. 
be 1,roticient in n1u~ic, dr a,Yiug, :1.n1.l Ll.n - I of our Yaricd ch,:;;,ses of reade rs. Nov elties 
gun.zes. ~-\11 for a cornfortab le h on1c ! H on1e. 1 an l1 spec1al sub.iect.s " ~ill be placed before­
fo r~ooth '. Such ach ·erti ~er:S c,1.nu ot k nov1: ., \\ -,J:·k it0s. :: and it is hoped that any Sll~· 
t he n1canir :g of t he ,Yard . I t 111,.n · be a. l scrih: r in need of a subject will make his 
sl'.clt er. for tl10 $El octd creatur es \\'.ho, by I ,rnn t ki1ov.·n. .Jfea?whi_le, the enli_sting ~f 
an \·er.:-:lt_y. ar e con1pel!e1..l. t<.: 1nJn1~·>1_at.~'. t \~eu I ne,Y su t_,:-;cnhe rs-ot " -lu ch .the Editor -will 
yo un g liv es, bnt n1c1r,llly 1t 1::; n trnet ;;;; uen, , ah Yfl~-'3 be gbd to have part1cu lars-m~y be 
w.hL\l"l'. t}~c poor t each er t iecornl'S th e , ·ictin _1 f Zt\1.k)n::dy pus hed on. by tho ~e s~bscnbers 
of sr,1l- 1.u., zt il t re~pt'Ct:111le pe<1ple, \Yho thu::; " ·ho, not cGntent with taking 1n WoRK 
rub a girl of her life's bri .~h tn l'.-:<3 anL1 her I th (·rnsel, c:3, Yery prope rly induce others to 
son l-j oy of it :-; cha.rn1. ~-\11 noble-h earte d. do so abo . Thi s is th e way in whi ch thou­
n1en an d ,von1en ~hon l1..l ~t earlih · tli:3co1.u::Hte sand s who cannot write for WoRK can do 
th i~ r~rti cnlnr srr (·ic~ of in i11uity. -- their share in helping the publication. 
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THE A:RT OF' STA.1'.RCA.:·~.IN& .• · ·:.· ,·_ .. ·.·. '. .. m:.ill~ . ·~~cul .·~ ~lan, i.n.·as!lluch. as~~ hav~ a in all preceding examples, dividing the 
BY GEOR.GE F. CHlLD. ·. : · . . · _.:. . . -w~ . ·-it 1.:n. thlek, occupying a pos1t1on_ mid- "heig~t" and "going" according to the · 

. •o.- • ·. · · ' . . . · ' ·. ~, W~f ~etween · the top and bottom fhghts. data given. It ,vill be observed that there 
STAIRCASE WITH HALF .. SP.ACllOl' WINJlEB&i· 1 ~his 1s.. in_erely given_ as a ~ood illust~ation a~e six ~wi.nders, occupyin~ t}le whole width 
WORKING DuwINGs · - . SE~IN& OUT' · mE: ' of o~e of the many_d1fficult1es the staircase l of the staircase. 'Yl!en this 1s (he case, t,~ey 

STRINGs-OuTSII>E ST.RINGS_ s~ f.lli.i:r. :·. hand has t~ ~ea! 'Y1th. I ma_y per hap~ here i are kno~n as a haij-_space of ~v1nders. I ;iie· 
THE NEwELs -SCA.LE DBAWJN·~·s ......... lioJ>iL • state. that ~his staircase (as all others 1n the reason for these ,v1nders will be readily 
NEWEL - C.,um1Ao:g PIECF.S-B:UDS, ~.: . present ser~es) lias·actually been constru?ted understood ,v~en the measuren1ents are · 
METHOD OF BENDING - CoTTJNG · O:OT. !J;'BE. ,· by the writer, and the ref ore the drawings taken, as explained before. 
D~w _INGs. ~ . • : are placed b~fore_ the 1;ovice in full · con- i S~tting o'ut th.e Strings.-l?ig .. l sho,vs a.. 

Working Eraw~ngs.-.The subJect for our : fidence of their being correct. I sectional elevation on A B, ·w h1cb, as w·e· 
present lesson 1s a fh.ght of s:tairs over & ·, The plan and elevation must be drawn as I know, is obtained by projecting lines fron~ 
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ltaircasing. F1;' . 1.-Sect1otl8Ji m«Yattoa- PJ., Floor Une.; D, Door; L, Landing; T, Trimmer . Fig . 2.- Plan - -A, B, c. D, Edges of N~wel ; N, Newel .:. 
L, Landing. l'ig •. &- S.ectioaal . Ble"riltto• on c, D. Fig . 4.- Sectional Elevation on A C. Fig. 5.-De vel~pm ent of Ne·we~- M. Mor~1se ; L, L~ndin g 7. 
s to 14, Ends of Wind.era ; A a.nu ~t · 8ld4t8, of Newel; Band. D, Edges of Newel. Fig. 6.- Dia gr am sh owin g at c P ~arr1ag0 Piece ; L, Landmg ; N, 
Nosing; s, St:d.llg ;, J, . ,01~ Plg. ,~~ •~ ·•• a., fltC.bbOard Brackets: S, Stringboard. Figs. sand 9.- -Method of' be ndin g Beads. 
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the plan, to intersect with the riser-lines. 
'11.1he dotted liue~, 9 to 14, show the winders 
up to the landing. The portion of the 
drawing shown above the doorway (D) re­
presents th€ door leading into the bedroorn 
with a part of the liandrail, balusters' 
e~c. This rail is returned. on the landing at 
eight angles to the staircase, a trimmer 
being inRerted below, as at T. The dista ,nce 
f r?m this .tri1nn1er to the no~ing of our steps 
~v1ll require careful attention, as upon its 
being placed in proper position depends 
our ability to pass up and down the stairs 
,vithout striking the head : this is known as 
itead-room. It will be seen the distance in 
t he present instance is 5 ft. 6 in., in a line 
])erpendicular to the nosing-line, and gives 
, ft. 6 in. in a vertical direction. Correctly 
·speaking, the distance between A and B 
·should not be less than 6 ft. 6 in. ; but, of 
,course, ,ve are entirely guided by circum­
~tances, as it rarely happens that we are 
able to design the stairs as we should desire, 
'Oil account of construction of the building 
not adrnitting it. 

The strings at Figs. 3 and 4 are set out 
:as before. Fig. 3 appears to be upside down, 
'but is drawn thus to sho,v it in proper posi­
t ion. If the paper were folded up round 
t he plan (Fig. 2), all the strings in elevation 
,votild be shown in their proper position. 
1This can easily be proved. 

Outside String.-The outside string re­
quires no explanation, being set out as all 
other exa1nples. 

Setting out tlie Neu}els.- Fig. 5 represents 
the ne-wel developed-that is, each side of 
the newel is marked off as seen, the dotted 
·nnes being the angles. A is the side next 
t he wall (see plan, Fig . 2), B the edge fol­
lo-wing, c th e side facing the winders, and 
'iD the corresponding edge. 

Scale IJrawings.-1 should advise the 
·:;tudent to set out th e plan of th e ,winders 
t<? _a. large scale, say 1} in. to the f ?ot, 
::h v1chng them equally on the centre line, 
·which is, as we kno,v, 15 in. from centre of 
.-:1.ewel ; also mark the1n out equa lly round 
t he newel, as seen in Fig. 2. Now develop 
the newel, as at Fig. 5, by first drawing the 
space marked A, ,vhich is 6 in. ; next draw 
the space B, this being 3 in., and represents 
t he edge of ne,vel. Draw the fallowing 
f3ide ( c) and edge (D) in the same manner. 

111odel .1.Veioel.-N o,v, at M, mark the 
mortise for the string, and clra,v the first 
,vinder, No. 8, on the edge B. By taking 
t'he respective distances from the plan, and 
tra nsferring them to the developn1ent, we 
can mark each winder in its proper position 
- of course, 1narkin g the height of each step 
as ,ve go. If the dra,vin g is set out on a 
J)icce of cardboard, and a knife lightly 
dra \Vn along th e dotted L-ines, the model can 
'be bent round, thu s forming a miniature 
ne-,vel, and sho ,ving each winder in its true 
position. Thi s n1ay appear to be taking a 
lot of trouble, but as it is altnost as good as 
:-;ettin g out a real newel, the experi ence 
~ainecl 'Will give greater confidenc e ·when 
t he actual work is t aken in hand. 

(/a1T1:age JJ1:eces.-Where there is no span ­
dr il und er th e stairs, a carri age piece, c P 
(Fig . 6), is often introduc ed to stiffen then1. 
This rnay be a piece of qua.rteririg, about 
.5 in . by 3 in., and is fixed to the floor at 
hotton1 and not ched to th e trim1ner at t op. 
'This pi.ece may be cut out to tak e the edge 
·of each step : a better plan bei ng to nail 
rough pieces on th e side of the carriage 
piece, and lettin g therr1 extend und er each 
step. Thi s makes a very good j ob. 

Fi.g. 7 is another rnethod often adopted. 
This is sin1ply pieces about 2 in. thick, cut 

1-VO R K. 

out l~ke ~ pitch-board, and nailed to step 
and riser 1n the centre of the staircase. This 
is :Qlainly shown at B. 

Beads, etc. : Metliod of Bending.-As 
we . have before explained, mouldings of 
various kinds are usually nailed on the 
top edg~ of all wall strings. The · method 
of forming casements to meet the skirt­
ings has been also fully shown. In the 
present instance, however, a bead is all 
~hat we require, which will readily lend 
itself to our proposed course of action. 
This will consist of a series of saw kerfs, 
or cuts, run in on the top or bottom of 
the bead, according to which direction it 
is wished to bend. This is shown at 
Fig. s. 

The object of the saw-cuts is to remove 
a certain portion of the wood, which will 
be closed up upon bending. Fig. 9 is 
somewhat exaggerated to show the principle. 
The subject of bending wood will be more 
fully explained .in a future paper. 

Cutting out the Drawings.-A good plan 
to adopt would be to place an order with 
your newsagent for two numbers of WoRK, 
in which case the drawings could be cut 
out of one and the text read from the 
other. This would save a lot of trouble 
in constantly turning the pages from _ text 
to plate, and would well repay the erlm 
outlay. 

••• 
THE CYCLE : ITS WORTH TO THE 

NATION. 
Being the T/1,ird Prize Essay, by "CuRRUS" 

(J. CHARLES KING), Burchett'a Green Cottage, 
Berks. 

The Name and Notion in the Past.-The term 
''cycle" comprehends two or thr ee wheeled pedo .. 
motors, whatever adventitious sub-:designations 
may be given to them for fancy or trade dis .. 
tinction. Manumotors, of course , are includ ed 
und er the generic term, '' cycle." 

The evolution of a cycle appears to have been 
by a series of stag es 0£ developments, thes e de­
velopments being dependent, not on the muscular 
skill to propel a wheeled frame supporting a rider 
that propelled it, but on materials being dis­
covered suited for the cycle improv ements , and 
methods to make th e frame, wheels, and inter­
motor light enoug h to serve the purpose of a 
bearing vehicle for the rider or rid ers that im­
pelled it. Roadways favourabl e for easy wheel 
traction also formed another feature that deter­
mined the development of the cycle to its present 
advanced position as a source of pleasure to so 
many inhabitants of the United Kingdom, and a 
trad e which is so important that it has been pro­
posed by some persons as an eligible source 
of future taxation. 

In bygone years a cycle was u sed for £oot 
propulsion on the road, the rid er sitting astride 
a connecting perch, holding a guidin g handl e as 
arm-r est . 

About seventy y ears ago one of the P enn 
family, who was own er 0£ Stoke Park, n ear 
Slough, rode a cycle he mad e from Stoke -P ogis 
to Southampton and back. It was design ated a 
"Hobby-horse,'' and where the road s wer e good, 
in the vicinity of L ondon, they wer e commonly 
in use and let out for hir e from wheel ,vrights' 
and coachmakers' shop s. 

In one of the painted windows of a cloister of 
Stoke-Pogis Chu r ch is a beautifull y executed 
de.sign, in a central positio n amid other stain ed 
glass, of a boy angel riding a two-wh eeled hobby ­
horse, blowing a trum1wt fixed throu g·h th e h ead 
of the perch he bestrides. The dnnvi.ng and 
colouring 0£ the angel are rnastf,rly and vivid, but 
the hobby-hors e is va gue, and as conventional 
as so many heraldi c devices of implements and 
ma chin ery are . Certainly far bett er are th e classica l 
and mytholo gical portraiture of \Vtu· cha.riots and 
h orse accouti :ements; th ese appendages in some 
cases are absent, and cloud-,vhirling ether tak es 
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their place. By the sketch it will be seen that 
a veritable solid framework is shown in this old 
glass staining, that has been in the present 
~ndow more than 180 years; but how long before 
1t was done, or who was the clever artist, is a 
mystery not likely to be solved now. A bullet-hole 
through the pane of glass above it shows the 
narrow escape it had :from destruction by the 
stray shot of a deer-shooter in Stoke Park a few 
years back. 

The Velocipede for Road, Rail, and River.-The 
hobby-horse died a natural death; the work 
more than the pleasure predominated, and .not 
till the advent of railways did cycling make 
another start in a velocipede-a safe vehicle on 
four light wheels mostly, but sometimes on three 
wheels, the feet working a cranked axle in the 
hind wheels connected by treadles to swinging 
rods from the head of the perch. A comfortable 
high. backed seat was often used, by which con­
siderable lumbar strength was imparted to the 
foot thrusts. 

On railways, hand or foot levers were used, by 
which the navvies, on a little trolley that held 
several men, easily worked thems elves and tools 
along the metals. A boat with paddle-wheels 
worked as a velocipede was to be met with on 
smooth water. Even horses were experimentally 
used to carry themselves and their loads, and 
work a cyclopede by a tread-mill action of an 
endless :flooring, on which they walked and 
turned gear-wheels actuating road wheels. 

The Cycle that came to Stay.-A stanza from a 
poem on work, will tell that improvements, or the 
advent of new inventions, were often due to the 
discovery of materials and their application to 
simple construction of mechanism. 

"And science, too, is circumscribed by chance 
Of what materials come to hand, and bow. 

Without coal, iron, loadstone: what advance 
Would man have madei To what do nations 

bow!'' 
The light wood cycle on two wheels was a. 

French invention, and worked by an acrobat as 
a feat for a brief time, till others found how easy 
it was to do the same thing. This was about 
thirty years ago. It struck and grew rapidly in 
England, and as soon as wire wheels were applied, 
and with rubber tires, it bounded into favour. 
Tubular ironwork, by which parts were ligh ten ed, 
further promoted its use for long - distance 
journies; and the almost end.less methods of 
gearing to gain speed and ease the foot motions, 
or add arm and back power, have each been 
adapted to the varying powers of the rid ers. 

The pneumatic tires used on in vali d carriages 
n early fifty years ago, have asserted their value 
for the healthy athletes whose last long -distance 
r ecords are i ,000 miles of road travelling in 
5 days llhrs. 35 min., and 341} miles road travel .. 
ling in 24 hours . 

For spurts on tracks, a quarter of a mile in 
31t sec.; half a mile, 1 min. 9f sec. on bicycles; 
and a mil e in 2 min. 28J sec. on a tricycle. Such 
records attest the perfection of me chanism and 
the stamina of mod ern Englishmen, and this 
whirlwind speed seems lik ely soon to be eclipsed 
by th e lightning's flash to aid the pace and lessen 
fati gue. 

The Commet·cial .Aspects of Cycles.-Cycies 
would not be made up as stock unl ess sales w~re 
sure . The cert aint y of disposal warrants lar ge 
outlay of capital in th eir manuf acture, and, 
unli ke many other things, they seem unaffected 
by fashion or season to any gre at exten t where 
th ey have merit. They ar e weath er-proof, and 
to use th em is deemed sensibl e and worthy, so 
that as th e youth becomes strong enough he 
must ad ventur e on a steel st eed. The very pace 
that is n ecessary to advance takes to new scenes 
so rapid1 y, that an imp elling attraction to go 
furth er and enjoy more of li:fe-motion and mind· 
views ever changing, has an almost irresistible 
char~ that seems to make the rid er forget the 
f-licrht of ti1ne and the wear of the machine. 
That th ey wear out is a proof that they have 
don e good work, and the best made machines 
get th at hard work . 

There is no gett ing a correct census of the 
cycle trade, as they are made everywhere, from 
the large Coventry works to the amateur's back 
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kitc hen. The accessory trades have a large 
a dded share by repairs and alterations, renewals, 
and experiments. 

The foreign trade cannot be gathered from our 
costly and viciously faulty Board of Trade returns. 
It might, perhaps, be dug out of the item, 
"Ha rdware,'' which is put down in these returns 
by the "ton.'' The reports of the exports by 
leading manufacturers would be a reliable state­
ment, and worth annotating annually. 

The J{oral Aspect of Oycting.-The old song 
says truly that "He who leads a good- life, is 
sur e to Ii ve well." 

You may make a pun but you cannot pick a 
pocket while cycling-, and you may ride till tired 
and wobbly, but sobriety is indispensable to 
cycling. In :fact, the machine drills the mind 
to method, :forethought, and order. For a 
:framework of steel and rubber to drill mentally, 
morally, and physically 50,000 men in a way no 
ge neral could do, nor any preacher profess to ac­
<!Omplish, is what may be termed in ethics an 

· a ntinome. That it is done is indisputable ; we 
how to the fact, and subscribe to the contradiction 
t hat mere matter has a temporary, supreme, 
beneficial sway over mind, and make~ 
a cyclist honest, sober, and \°irtuous. 
Another stanza :from the same source 
as the previous one will, perhaps, say 
all that can be concisely said of this 
potency:-

"' Antinomies that rule in nature show 
Or hide profound unfathomable laws 

In morals, ·which from naught, to 
Heaven grow, 

While humble wisdom whispers­
~, Perhaps?'' for cause. 

-The Epic of a Day. 

Back again to t!-te Factory .-It has 
been deprecatingly said that the mo­
der n, improv ed, up-to-date cycle is the 
collabora tion of a mangle-maker with 
a bit of old mang le-chain, and an iron 
bedstead-maker with par ts of an old 
bedstead . Certainly, wh en broke n 

: down, it seems as if made up under 
these auspices. No doubt the make-

, up of many cycles is not consonant 
with economical muscular action of the 
human frame, or its graceful pose or 
ease, or :for durability of th e cycle. If 
so, the rider is to blame in tolerating 
that which is harmful, grotesque, and 
wastefu l of means. 

1'VORK. 

The Cycle of tlie Future, and a Grumble. -They 
are too dear for a workinO' man · who bas to wait 
till he can afford to buy ; second-hand one often 
patched, etc., and with a lot of out-of-date 'parts. 
If one.firm can make 26 in. wheel cycles for £6, 
~nd tri~ycles for ~6 15s., and give money's worth 
m late improvements, why cannot other larger 
firms P Another firm offers cycles for £7 l Os. 
These prices approach a workman's means and 
the workwoman's also, so that a moderate price 
would augment the trade with those who would 
:"ear them out in usefully going to and return­
ing from work. .A. cavalcade of men and women 
cyclists on their j ournies to and from their 
~ealthy suburban homes would be a gratifyjng 
s!ght, and spare many a Londoner the repulsiYe 
sights of sodd ened misery lounging round public-
house doors, or wallowing in slum filth. -

It would not be in human nature for a cyclist 
who has ridden up roads rising 1 ft. in 6, and 
down them, to write about cycles, and think 
perfection is obtained with-(!) a chain with its 
drag and back-lash; (2) a pedalling "'ith a 
getting.upstairs motion, though going on the 
level; (3) a seat that is a so1Ty crutch, without 
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NOTES FOR WORKERS. 
I 

THE first telegraph line in the United States was 
from Washing ton to Baltimore, a distance of forty 
miles, and was opened on :May 17th, 18t10, by Pro­
fessor Morse. In 1890 there were 800, OOO miles 
of wire, over 24, OOO offices in use, and nearly 
67,000,000 telegrams were sent. 

IN Norway and Sweden habitual drunkards are 
imprisoned, and during incarceration they are fed 
on bread and wine, no water being allowed them. 
1:he bread is ste epe d in wine for an hour before beir:g 
given to the prisoner, who, although liking it at 
first, after eight or ten days is so nauseated by it 
that he refuses it. 

IF the finger-nails he kept well triinmed and 
polished, there is not the same danger of poisonous 
matter adhering to the1n as when untrimmed and 
dirty. 

ALL the com1nfasions th~t have visited Peru 
during the last two years agree tha,t the country is 
suitable for European immigration on a large Hcale. 
Peru wants both skilled labour and agricultural 
labourers. 

THE sewing-machine is the only machinery used 
in Siena Leone. TLe colony is 103 years 
old, and has a population of G0,000, with­
out a saw mill or any other sort of mill 
to do any kind of woodwork. 

••• 

A.s a Trade and Luggage-carrier.­
The use of the cycle by tradesmen in 
cities and towns :fairly level, is an im­
portant aid to business, an d an economy 
'Over the horse and cart, with its cost 

Diagram copied from Stained Window in Stoke-Pogis Church, Bucks. 

Handicraft.-'' The 1\Ianual of the 
Guild and S<.:11001 of I-Jandicraft." 
C. R. Ashb eo, 1\1.A. (Cassell & Com­
pany, Li1nited.)--At the pr esent time, 
when th e subject of technical educa­
tion is den1anding· th e attention of all 
th oug htful minds, the issue of such a 
manual as this is particularly welcome. 
Its purpose is to serve as a guide to 
those who, in connection with th e 
various Count y Councils, schools, and 
in stitut ions, are seeking- to establish 
on a firn1or footing· what has hitherto 
been neglected - the intermediate and 
technical education of the country . It 
is also to serve as a guide to the in­
structor and elmnentary teach er in 
technical wo1·k. 1tir. Ashbee has done 
such good work :for technical edu ca­
tion in connect ion with the Guild and 
School of }Iandicraft at l\iile End, E ., 
that we can recognise the value of what 
he says or 1'Tites upon the subject he 
has at heart. The future of British 
trades and crafts is a matter of great 
n1oment. nf uch information relating to 

of :forage, repairs, stab le-rent, and attention. A 
better form o:f foot- thrust would be a reli ef to the 
hard -workin g men and boys who carry out orders 
on the cycle. This is attained partially in some, 
a s the '' Monarch.,., 'l 1he postmen find it such a 
boon that they do more work far easier .than by 
walking, so that anything to save wear, and 
li ghten draft, would be a welcome matter for 
them, whose journeys sometimes reach to 6,000 
miles in a year. 

For milit ary use its success will lead to machi ne 
gunnery from cycles, for which it is so well 
adapted . The perch may be the ba1Tel of a re­
peating r ifle, the fork-head: a rocket-tub e. Now 
a hint in parenth esis. (Please do not rush off to 
the Patent Office to secure the invention. If you 
have th e craze for patenting , I can make you a 
pres e:1t of a score of inventions, so that you ban 
.get rid of a lot of money all at once, and save 
ti rne over the job.) · 

Of tho one-wheeled cycle the riding is im­
menR~ly clc~v.er, but it is ?ut of the range of 
prae~ical utih ~y ex~ept you m vert the proceeding, 
and in .st ead of making your wheel carry you, you 
make ~t carry your luggage to the station, and 
then either boldly or bashfully put yourwheelin 
a hat- box, and slid e your bamboo rods together 
as a fishing-rod, and find you have saved the 
exp ense of a luggage porter. 'I1he're is another 
embryo patent, but I must stop. 1 I find I have a 
grumbl e to let out, so I will wind up with it like 
a true Briton. 

aid to the weary back, or from the strong back 
to aid the weary legs ; ( 4) with arms that are 
needlessly idle, when they might save th e legs, 
and by their reciprocal and natural action 
promote health; (5) and with wheels that have a 
quick-wearing, rolly.pudding on the rims to be 
devour ed by the road, when proper rim s would 
guard this fragile puff- pad, save draft, health, 
and pock et; (6) or when spinning on a smooth 
road to hav e to ke ep moving the logs instead of 
resting them on the pedals; (7) or have to impel 
along a safety bicy cle weighing 40 lb. wh en they 
can be made to wei gh only 22 lb., or a tricy cle 
weighing' 60 lb. when they can be made to weigh 
only 30 lb. Thirty-six pounds was the weight of 
a tricycle used by the writer thirty years ago, 
when roads were not so good as now. 

I ha ve formulated these seven grumbles. Th ese 
are seven weak points of the cycl e, which must be 
made the strong points. Th ey may not emanate 
fro~ the factory with its large stock of parts to 
be used up, but more likely from th e isolat ed 
worker who plods at the forge tho ughtfully long 
after his neighbours hav e gone to dreamy repose. 
He is the man who will imp rove the cycle, as it 
much needs improving, be it two or three­
wheeled. Then the trade will improve, and the 
workers will have less hesitan cy of taking a 
cottage a little way out fron1 the turm oil of the 
town, and his or her health and joys of life will 
be increas ed and maintained, and practically 
demonstrat e the Cyclo's worth to the Nation. 

the t echnical educat ion n1oven1ent is contained in 
this manual, and every one concerned ought to 
read it. 

Pigeons. - " Pigeons: their Origin, ·variatio n, 
etc." Rev. W. F. Lumle y, A.ICC. (" Feather 
World" Office.) This 111ay be briefly charac­
t erised as a handy little book for pigeon fan ciers, 
which will put them in possession of pretty well 
all they want to know and oug ht to know about 

I 
their particular pets. It is one of the " Feath ered 

I
, World Guide Books," 1..-nown coll ectiv ely as the 

" Simplex Series," and its full title runs thus -

' 

" Pigeons: their Origin and -Variation, th eir 
Housing and l\fanag ement, accompani ed by 
Practical Illustrations.'' It is diYided int o two 
parts, whereof Part I. deals with the pigeon 
hou se in different forrns and appliances suitabl e 
for it ; the parasites that are rou nd in the nests ; 
and all about the choice, purchase, mating, pair­
ing, nesting, h atching, and feeding of pig eons, 
with remarks on jud ging and classification . 
Pa.rt II. contains twenty- two chapters devot.eLl · 
to the consideration and de~cription 0£ different 
fancy pigeons and th eir varieti es. These faney 
birds are illu strat ed sufficiently well to exh ihi t 
th eir various chara cteristics as noted in tho 
descriptions. The engrav ings of the pig eon 
hou ses, etc ., are useful, but they ar e not rrutrk e<l 
by any novelty of forn1 or arti stic conc eption, 
such as an amateur would look :for who was 
willing and abl e to house his birds in structures 
that were somewhat out of the current run. 
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TRADE: PRESENT AND FUTURE. 
--•o• 

* * * Correspondence f'rom Trade and Industrial 
Centres, and News from Factories, must reach 
the Editor not later than Tuesday morning. 

TIMBER TRADE.-A good demand for mining 
timber and pit props continues. 

CHEl\IICAL TRADE.-Trade is very firm, higher 
pri ces prevailing. Bleaching powder is very scarce. 
l\'Iore inquiri es for caustic soda. In sulphur the 
changes are slight. South Durham salt is quiet. 

COAL TRADE.-The Newcastle coal trade for best 
steam is firn1; for gas coals the demand is begin­
ning to increase; bunker coals are dull; manu­
facturing coals quiet. Coke is steady, with an 
in creasing demand for northern furnaces. 

IRON TRADE.-At Middlesbro' the finished iron 
1nanufacturers report a dearth of fresh orders, and 
the condition of the shipping and shipbuilding 
industries does not speak favourably for the future. 
Business in the Lancashire iron trade continues 
slow, but prices continue firm. In the manufactured 
iron trade no improvement is reported, the prices 
taken only just covering cost of production. In the 
Staffordshire pig-iron trade, large sales have been 
effect ed recently, and irori founder~ have been 
1i)lacing orders up to Christmas , many of the leading 
nutk ers having now th eir full make contracted for up 
to that date. 

TINPLATE TRADE. - The condition of trade in 
the Swans ea district is becoming very serious. 
About 12,000 workmen in South "\Vales are already 
out of employ, m any lar ge works being closed. The 
propri etors of tb.e "\Vorcester and Upper Forest tin­
plate and steel works at l\Iorriston have intimated 
their int ention to close the works. 2,000 hands 
will be affected. 

STEEL TRADE.-Small business is being done in 
t h e Lanca shire ste el trade. Steel boiler plat es have 
been bou ght at £7 5s. per ton; steel an gles have 
fallen considerably ; and in small girders, both 
English and foreign makers hav e lately been 
quoting 15s. per ton under recent prices in order to 
secure bu sine ss. 

COTTON TRADE.-The Oldham spinners have 
decide d to give notice of a 5 per cent. r eduction of 
wages if 80 per cent. of th e emp loyers are found to 
be in favou r of th e proposal. Bad reports as t o the 
con dit ion of th e industry continue to be r eceived, 
espe cially from North Lanc ashir e. At Preston a 
proposa l is on foot to work thr ee days a week and 
r educe wages 10 p er cent. until trade improv es. 

ENGINEERING TRADE.-:1\I any of th e leading firms 
of mach in e too l mak ers cont in ue fairl y busy, as also 
d o th e 1nakers of large st at iona ry engine s. :Machin ­
i (;ts are exverienc ing th e eff ect.s of the depression in 
th8 cot ton trade, and hav e little work on lrn,nd, with 
:1 ba d outlook . Locomotiv e builders are keenly 
comp et ing for the few orders that are comin g for­
war d. Bo iler mak ers are busy, and have good 
pro spe ct s, but the prices rul e low. A Tyn e eng in ee r ­
in g firm are r equired to build twin t ri ple-expan sion 
f'ngi n cs for a large Russian ba,tt le -ship, also boil ers 
for th e s~un e. They have also, on han d thre e set s of 
tripl e-expans ion engines for torpedo gunboa t s, as well 
as th eir boil ers, for the Briti sh Governm ent . Trad e 
on t he riv er generall y may be consid ered as only fair . 

SHI PB UILDING Tn.ADE.- No chan ge has taken 
pb .ce in the condition of the :Mersey shi pbuild ing 
t :!'ac1c, hut a,t Barrow, a lthou gh n e w orders ar e not 
easily obta1ne ,l, th ere is a fair amount of work on 
hand . A difficult y with th e workmen is expecte d, 
howev er, as n, ;"'j p er cent . re du ctio n of ,vages is 
1le1nan<lc~d by th e rnn.st cr s, n.nd a str ike app ear s 
inevita ble. l\'.IPssrs. 1:ailt on , Dixon & Co., ship -
1:rnild er::i, of Sto ckton -on -Tees, will clu se their No. 2 
shipyar d th rou~h scarcity of orders. \ Ve unde rs tand 
t.hat if a, milJion of m oney is cxprrnr1e<1, as is pro~ 
po ~,e1l , in .Bri stol for dock improv emc n fo for t he mail 
;lncl 1,asscn ger tnv le be tw ee n th at port a.ml Am erica , 
.Liverpoo l cornpn ,ni es ha ve intinrnt ecl, or pr om i.:-·.e<1, 
to gi,~e a. s lwl"]- of patronage . Th e prin cipa l o.clvrm­
·t·.a~·r:'.·; otfor cd hy tlw Bri t:ito l .. u, t horiti cs are : (I) Th a.t 
ih c'.rc will be a, ::;,1ving in cost of con.I tu th e ext ent of 
frorn 4s. to (js . p e r to n ; (2) a, sav iug of frorn four t.o 
J.-:v8 hon r :-; af1 iiet \vc cn N cw Y ork n.nc! L oud on, a.Jso 
:1 },li ~\ht i;a.v ing a.:; to Liv er po ol; (::I) th :tt nri stol is 
m ore t:l'n (,\':dly sit n~1,tcd as r e~;a.nls t he distri bution 

I>AL:<I!' T 1~1\ nE.- Colo11rs a re qno te d a~ foll o~:vs: 
Od: l'l :-; : U .\ 1.or<l:·Jtin\ common, £10, rnedimn, £1:!, 
hcst, /i:'.J:>; lkr hy;-:J1ir0., 4(h;, t o uOs. ; \ Velsll, co111-
;no11, l ~s. , hc:-:~t, 7'Us . Umb er : Turki sh , qui et ; 
.! >cV'.)rtsii in ·, 50H. to G:'"is. V e11r:tian r ed , t (> 10s. t o 
.':: \1). C uh:,U, 11rc:11i1,r c,l oxitl c, 10;-:;. Gd. : hlack, Hs . !kl.; 
I l . ' ' ., r • f •' l\. - I ' ' (' l " ·r ' ) ' ) (, '! 
11 \l <.', I J::\. ! 11 t . ./, ,t i l'Z.'S : .do . _, ,:,:-,. \I( • ~ .l°" U . - ·, -B , II , 

U x i , ! <.' () r· i \'Uil : C' ,mm (.I]}) ~~)>; l l H:cli 1.11 n, L'l O; fi \l(' ~t, t :?f) . 

WORK. 

SILVER TRADE.-This is gradually improving in 
Sheffield. Britannia metal departments are quiet. 

"\V OOLLEN TRADE.-An old firm in Bradford have 
resolved to close their Yorkshire factories, where they 
employed 1, 200 hands and turned over £200, OOO 
per annum, and transfer their business to James­
town, U.S.A., where their factories are now being 
built. Arrangements are being made for the work­
people to accompany the firm to the States. 

~~~~······-----~-
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!.-LETTER FROM A CORRESPONDENT. 

Quarter Horse-Power Steam Engine.-'' S.'' 
writes:-" You may be interested in hearing that, 
having finished the ; h.-p. engine as described by 
you in WORK, I made a trial'run recently, which 
was, I think, most successful. The engine took a 
deep cut off a bar of 2 in. iron, working at only 
25 lb. pressure. My lathe is one of Milnes', of Brad­
ford, 5 in. screw-cutting. I think I may be fairly 
proud of my work, seeing this is only my second 
attempt at engine-making ; my first was a small 
brass one, a ·very different thing frmn this, but wHh­
out your very lucid 
description of the en· 
ginein WORK, I doubt 
whetherlshouldhave 

.--------------------· 
A 

made such a good job 
of it. Allow me, there-
fore, to thank you for 
your great assistance 
to me. I put a 12 in. 
fast and loose pulley 
on the crank-shaft of 
lathe, and had an8 in. t 
driving pulley mad e I 
for engine : leather ~ l 

-----
belt l } in. ~ 
wide. I g 
had forged B I 
for me a 
s t e e l 
crank­
shaft, 6 in. 
longer 
than the 
one sup­
P lied A.u.--t 
by Mr . . Lt 
Milnes, en 
·with cast- G { 
ings of en -
g in e, and 
1nade an 
out s id e 
bearing of 
lignit,r n ­
vitce. Th e 
fly- wheel..: 
I tu rn ed m 
and bor ed .. ru 
1nyse lf in 1 

c 

.. 
I 

' I 
~~ 

0') 

my lat h e, , " 
a nd hard I ____ __ - · ·- - ,!6 -- -- - - - - -- -) 
workMi t : =~ 
was. ... r . 1 o 
M i l n e s I t Is'.' T 
k i n d J y I '1' ~ /~ I 

E 

J 

bo red cy - .I --- · 1 

lind era.ncl 1 J , , : N, 
1 -~·~ M - =-*'° 
I O ~ ,\ C'Q 

• I I 1 1 / i r:: ::' ' I l . I (\ , \ j -- ::",'::_~ ·~ X1. / , ~10 
I 'j ,C\' ' I ',· ) I A -Cl, 

0-, I ,'·\ \ 1. ,t, I r\ 
. . \t I i 

. ~F, I 

d /~~ 
Q__J ~-. 
{ .,/) 

Quar t er Hor se -Pow·er St.ea:m I::ngiHe - A, to Ch i111-
n ey ; B, St-ea m Exhau st ; C, Iffan -hole ; D, 
Dn1np cr; E, Safet y-valv e ; F , Rivets ; G, 
Pr essu r e Gau ge and Inj ector; H, Ste an1 Suppl y ; 
I Tap Stea1n · .I, VT2..tcr Ga u g·e; I(, Tap V{atcr ; ' .. ' -· L, f v:: f'rn:np whe :n n1ad.e ; 1111, Fir e-do or ; N, 
Tap Vlat e:r ; o, Riv et s; P, Top of Fire -bars ; 
Q, Vl at er Supp ly lr om Injector; R, BacJr Pre s­
sure Vc.1J-.;e. 

1>lanerJ b e d ; th 0 re :.;;t o.E th e en gine j s nll n1y work. 
J h a fl Hw , c 1L1t\i('.t1lt v wit h ru·n 1.s of g·ovc rno r, ns 
t h er e '\Ya S 110 G~t~Li ll !-; i1or !'or u;i 1tg' t'O l' ~a ll\e , . l n w cis 
them l.>.v t;cr cn in ·.~· on ~m: ll l le \'Pr s at :rn angk or 
1~0 ·, Ill.it. I am n ot Y(' l'Y v 1,,,1s<\d ,v H.ll_ tli o appc:1 _rancc 
- it , doe :-m·t lo()'~ qnH .t\ worl~ n1:.11l11kc. 1 tlirn k I 
~:lln lJ <'it -l i c r 111;\!-:.e a 11attcnl and !wYe Uicrn c<-1st :m 
g·u n -111c b1L o r g·ct :·:orn crnw Lo for ;; c Lllcm fnr rnc . H 
.l lll i '.~ It t 11 l ;1.k C' a Sll 1-:."!..1,'C:::: I i n t:1, it -,:Y O t iJ d hr b(' i te~· !

1
~ 01, 

to h: 1.,·c nic ~ 1op eoH'l ' c11 cy 111i11c r ' \ Ith h ol e tOl 
1ii:.::tu n- r<Yl C('~'(:d cittt . : ,I !'oirn1l in t nr 1!111g· np ('OYer 
tll a L tJ...c .I\C'k' ·,-,·,.n ild :1 t tnw 1111 t o :: rn ., so 11::d lo 
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make my piston-rod a shade larger; and same wi th 
the gland. I had to get another gland cast for me 
solid, as the hole cored out -:wouldn't true up to size. 
Also steam-chest-the casting was io the rough a. 
shade over 1-} in. across, so I had to just take ott' a 
very little from both sUde-valve and steam-chest to 
get them square; you might also, in slide-valve 
allow a lit.tle more for squaring .up hole inside, for : 
even leaving part of rough castrng, I 1nade it a full 
I ! in. I must say that the castings were ·wonder ­
fully good and very cheap . I should be obliged if 
you would give me some advice re boiler. I hav e 
had n1ade a copper boiler ! in. thick all over an d 
riveted, twenty-one 1 in. tubes for flues, water spac e 
diameter 16 in ., height 30 in., very good draught. 
This burns a lot of charcoal ; would coke or coal do 
instead 1 · I am told that the sulphur is very ba d 
for copper boilers; is that so 1 If it is, as the boilel" 
is an expensive affair, I don't want to spoil it in 
saving cost of fuel. A.s to feed water, I softene d, 
the water with lime and caustic soda, but don 't 
know the right proportions. Could you tell me the 
proper quantities to put f~r the East London water ! 
I think at present there is an excess of caustic soda ; 
that would not hurt the boiler, I suppose 1 Even at 
the best some scale is sure to form, and yet there is 
no means of gett.ing at the inside. How would it do 
to nearly empty the boiler occasionally, and thro w 
in some diluted hydrochloric acid to dissolve th e 
scale and then wash out 1 I believe hydrochlori c 
acid has very little action on copper.''-In reply to a. 
request for a sketch of the boiler, "S." sends the one 
accompanying this,and writes again as follows:-" I 
have one of },!etcher's burners for lighting fire, to 
put underneath, and then remove when fire is we U 
alight. Gas supply, i in. iron. From top of funn el 
I put stove-pipes to ventilator into chimney, an d 
closed :fireplace, and packed around stove-pip e 
with asbestos where 1t enters chimney, so get a ver y 
fair draught. Passed exhaust into funnel. Instea d 
of turning up end of tube, I plugged it and filed ho le 
jn top of pipe. For water supply I have injector ~ 
and the water passes through furnace before ente r­
ing boiler. I intend to make pump as well. Injecto r 
did not act first time, but was all right when I ra n 
engine again. There was probably some white-lea d 
in the injector the first time. There are no han d· 
holes, only holes for fittings. One might exa min e 
interior with a taper through them , but that is all . 
rl'he boiler was tested to 195lb. p er square inch by 
hydraulic pre ssure. I used wood as fuel ; it mad e 
st ean1 very quickly, but of cour se coke or coal 
would be mor e convenient. Governor I made wi th 
lever to regulate with weights. I don 't see why one 
could not get ! h.-p. out of this engine, or ev en 
mor e, if you ran 1t fast enough ; it is merely a. 
matter of enou gh steam and pre ssure. I shoul d 
have had a larger boiler, but workshop being at th e 
top of house the we ight of an iron one would not 
have done. Later on I shall make a dynamo, an d 
thou ght of making one described by Croft-12 0 
candle -power. Do you think my boiler woul d 
suppl y enou gh st eam to do that 1 If not, I migh t 
mak e a 50 candle dyn·amo instead, m erely to lig ht 
up workshop. I put on blow-off cocks for cylinder. 
and th in k of putti ng ojl-cup for cy lind er on top of 
steam -chest , as th ere i s room ." I do not consid er 
myse lf an authorit y on sma ll boilers, and I ha ve 
th erefo re submitte d the above letters to tw o 
pr act ica l rnen . The first points out the un usua l 
po sitio n of the :fire-bars- 3 in. below the water­
·wh ich h e think s'" wouldcau se a loss of beat." Th is 
is eviden tly do n e to sim plify the fire -hole, a:nd 
it will giv e a large fir e-g rate , u sef ul for burnin g 
wo od. I n n1y opinion the objection to this plan is 
that the sed im en t may fall into and accumulate in 
this lower part j ust over or in th e fire, instead of , as 
u sua l, below it, and thus the plat e n1ay become 
overh ea t ed . I think th ere shou ld be at leas t one 
hand-hol e to adm it of in spect ion of this part, ~nd 
the blo w- off cock sho uld be ope ned before st a rtin g 
work so as to dr ive out any sedime nt that ma y ha v e 
set tl e~l. If co:11 is burnt it n1ight be well to line 
the low er part of th e fire-box with fire -clay, wl1ere 
th e d ott e d lin es A', .A' , arc seen , which I ha ve add ed 
to the sket ch, a.nd thi s vvould both prevent the loss 
of som e h eat, concentrate t he h e::i,t of th e fire, an d 
protec t th e low es t p::irt of th e boiler. 'l'he ~net!iod 
of int r oducing t.he feed-wat er seems to n1e obJect1on· 
able, int er fer in g nnnec essa1:i1Y with th e r:emoval of 
th e fire-ba r s. It is nsua.l to 1nt.roduce the feed-wate r 
a.t abont t.he water-li ne, bec ause th en if any of th e 
valve s- retention or p n1np-Yal ves- lea k , so that tl1e 
b oil er loses \Yat.~r. it ca nn ot run down ve ry far. l\1:y 
:friend ·writ es furt .hcr :- Coppe r is by far th~ be st 
1natcrial for srn :111 boil er s, b ut workmanship be­
comes t h o rno~t hnµ ort:rnt facto r for str ength . 
lln li': ru lil: tc stim ~· fa the sa fer, but th is should not 
b(; pu :::lic cl too fn.1-;-: for a. boil er intenrl ~d to work at 
GO ll,. , 100 lb ., or llOl b. is ampl e. Boiler~ ma y. be 
,\ ·ca k cn c11 :tncl ~tlmust ru ptur ed by ex cess m testing. 
Yonr frit'nd' s ex hau st wou ld be bet.wr h~d he 
fon11cd jL as a tap er and round elbow., .whi ch h e 
con ld ca :;;jly lw .. ,·e in sc;·ted . :rhe expand1 n~ steam 
sh ott 1(1 f01·m n. L~ent r a l Jet , ·wlu ch acts as ~ p_1s~on to 
cx pd the n i1·, a.ncl the m O!'C a ccur ate ly_th1s.1s m !Jle 
cen tre t li c bett e r . Fu el 111 a small boil er 1s a diffi­
culty . I rea r nnthra ci~e coa l , d ll 1?e foun~ unm.an­
[U{l' :tb lc un less brok e n i~.:1to sma ll pi eces, f1ee ~ f t(?ID 
(l°ns t, allll a sm all 11ortion of cha rcoa l u sed ,nth i t ; 
thi s wo nld g i vc a. stro nger and cheap er fli:e than all 
c1rnr coa l. . .All ea.king coa l n1ust ~e avo1d~d; the 
Ji .. htl'l ' n lri c ti cs th at bu rn t o a whit e ash might do. 
l (y onr fr ie rnl. n1us t use ~1ard wa ter,~ should r ecom· 
mcnc l th e ? rigina l 9 ~ark' s proc es s, y\Tl~h.ou;. t?: sod: ~ 
,l ~; a cn.u~Lie a lk a l• 1n a. sma l_l 1?01Je ~ IS .:im:.b to rl 
c :nT it ·tl by tll e stea m as pr1m1ng into sllu e an 
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c ylinder, converting the oil or tallow into a soluble 
: .soap. Make some lime-water from good quicklime, 
· a nd stir in about two fluid ounces to a gallon of 

water, leaving it ten hours to settle. and use the 
u pp er clear portion. But ·why not use rain-water1 

_ .A. 100 gallon galvanised cistern would store all that 
O so small a boiler would require, and an occasional 
· dose of a little hard water to form a slight deposit 
·. would add to the durability of the boiler. I now 
. ,come to the reply gi \'en by my second adviser. He 
, says:-"' Sulphur in fuel is injurious to boilers, but 
would not tell n1uch on a small boiler, which is 
probably not used very much . Coke is the worst; 

.' house coal is better, but is likely to cause too much 
· .soot (especially in the case of 1 in. tubes); anthra­
-0ite coal is the best fuel to use provided there is 
enough draught. This boiler wol!ld not burst at 
250 lb. if the seams and rivets are sound; it might 
bulge if this pressure is exceeded; I consider 50 lb. 
to 60 lb. working pressure quite safe. A very little 
:Soda now and th en, or any of the compositions sold 
for that purpose, vvill keep the boiler free from in~ . 
.crustation. Also to vary the level of the water 
.daily, when not in use, is of importance. The ),oiler 
is capable of working a good dynamo of 120 candle­
power, but the attention and stoking may be 
troublesome to raise enough steam in so small a 
boiler. I can find no fault with the construction 
.and fitting up in general but the steam supply to 
engine, if carried up ward through top of boiler 
instead of downwards.'' I think "S." will find here 
most of the information he seeks, and that what 
he and we have written will be useful to others who 
have undertaken to make the! h.-p. engine . I am 
very glad " S." h as succeede@l so well , and that be 
f ound the description clear and the castings good. 
With regard to what he says about some of the 
holes coming out too large, that would arise if they 
were not e xactly in the centre of the castings ; and 
if the ca sting was held in a universal chuck, so that 
t he outside ran true, it might have been remedied 
by putt ing a bit of tin under one of the jaws of the 
univer sal, so a s to bring the hole more nearly true, 
.and throw out the rim a little. On the whole, per­
haps, it would b e be tter to cut off the prints from 
t he se littl e thin gs, and cast them solid. 'The plan of 
,havin g a longer crank-shaft which " S. '' has adopted 
i s a v ery g ood one. Very lik ely the lignum-vitre 
bearing will last well , but it would look be t ter to 
fciave an oth er bearing, similar to the other two, and 
t here should be mad e a stron g wooden fram e, pro ­
lPerly bolt ed to get h er , to kee p the third bearing 
tir mly fix ed at th e corr ect distance, and in exact 
a lignm ent ·with th e oth er two. It was · intend ed 
t h at th e a rms of the gov ernor should be made of 
:forgin g s, but lVIr. Milnes now has a p a ttern, and 
.se nd s out th e arms cas t in gun-m etal. Th e gen eral 
..!.1,pp ea ranc e of th e boiler gi ve s 1ne the in;,.pressi on 
t h a t the fire-bo x is too lo w, and that the fir e-door 
s ho u ld be hi gh er up, so as to admit of a grea ter 
.depth of fir e, and more r oon1 for corn bu st ion before 
t he ga ses ent er th e tube s ; still, no .doubt the boiler 
:ts a good on e, and will serv e you ,vell. With r egard 
to the str eng t h I rec kon it thus :-The plate of the 
..-:,h ell b ein g k in. th ick , a 4 in. l engt h of the shell 
be in g cut thro ug h di a metri call y will ex pose a se c­
tio n on ea ch sid e of } in x 4 in.= ! in., or on both 
~;_,ides t a ken t oge th er of 1 sq. i:ta. · Now , on e square 
i nch of sheet coppe r h as a t ena city of 33,000 lb ., and if 
,l'ivete d w it h a single row of r i ve t s it s stre ngth w ill 
be r ed uce d to a lit tl e ove r h alf thi s- sa y, 17,000lb,, 
,or, to be on th e safe side , 16,000 lb. N ow , since 
the d ia meter of th e shell is 16 in., a nd th e length of 
t he p iece of sh ell we ar e cons ider ing 4 in., a nd 
16 x 4 = 64, th e press ure of st ea m t en di ng to burst 
t he r in g or sectio n of sh ell having a sectiona l ar ea 
of 1 sq. in. ac ts on an are a of 64 sq. in., an d 1: io=250, 
t he low est bu r sti ng p ressur e. Th e fu rnace is 
s mall er in d iarn eter, an d it is a lso so shor t that it 
de ri ves stre ngt h fr on1. c :.ich end ; if it we r e lon ge r, or 
rat h er t aller. it wo ula r equir e t o be r at h er t hick er, 
s ince th e t.: nsile stre ngt h of cop pe r is m or e th an 
d oubl e its cr ush ing strengt h. In con clu sion, I beg 
!to cong ratul ate " S." on his s nc cess , and to say th at 
if he will wri te agai n by-a n d -bye a nd tell us how he 
gets on , it will probab ly in teres t and encourage 
othe rs who a re follow in g hi m .-F • .A.. M . 

l I .- Q UES'r IONS ANS WERE D BY EDITOR AND STA F F. 

Patent.- PooR 1v1AN.-If our cor r espo nd ent will 
tl.'efer to our article on Pate nts (No~ 44, V ol. I., p . 69,t), 
and al so to our art icle in No . 175, V ol. IV ., p . 296, and 
read and cai·efully study th em , h e will n o doubt be 
ab le to see h ow far it wo uld be to h is in t ere st and 
advantage to follow the cour se pr op ose d. If h e 
wi ll take our ad.vice, he wi ll ca refu lly av oid an y­
thin g o.f th e kind 1110 11 tioned , as h e w ould infallibl y 
rn ee t. w i th great troub le an d disapp ointm en t , and 
lllost p robab ly en d by losi ng it a l toget her . Such 
affa irs are carr ied on on th e pri nc ipl e of " bead s, I 
w in - tail s , you lose ," and you are n ot p laced on an 
~qua l footi~ 1g- in t he matter . I t wo uld n ot pay t o d o 
that; the rJSk to tho rn wo uld be t oo gre at. - 0. E. 

Oil Co lo u r s. - A READER .- 'rh e quest ion you 
ask. cou l,d h(~ as eas ily . a nswe red a t an y large 
st at ioners shop, whe re 011 colou rs can u sually be 
J)ougbt i n collap sib le tu bes . With respect t o th eir 
beir~g sold "in boxe s like wa ter co lours ," R own ey 
& Co. se ll ad rnir ab 1e l'ittle set,s for pa int ing in oil. 
'l1bc~e ure con_tained in japanncd t in boxes , a n d ar e 
fur111~h ed ~1th co lours , br ushef;3, and pa lettes . 
Brodie & Mid dl e ton are a good firm for suc h re· 
quisite s. H yo u buy loca lly, see that you get th e 
f;{_oods of a r e liabl e .Hr m , such as Rowney Heeves 
.tlarna!'d , or \.Viusor & N e w ton.- DJ}:UOH.A'l'OR. ' 

WORK. 

Dry Batter:v.-.J. H. (No Address). -You may 
utilise your 6 in. x 3~ in. stoneware jars as outer 
cells for a dry battery. Place zinc cylinders in . 
these, put an ordinary carbon block in the centre, 
and pack the space between carbon and zinc with a 
mixture of equal parts of zinc white and plaster-of­
Paris, made moist with a little killed spirits . Cover 
the filled cell with a seal of pitch.-G. E . B. 

Camera Obscura.- CAMERA.-ln arranging a 
camera obscura, the first condition is that it shall 
be elevated above the surroundings, so that the 
lens n1ay have an unobstructed view. The next is 
to construct a small box in which the lens can be 
fixed, and which can be revolved by means of a 
cord from the inside. rrhe light, passing through 
the lens, is reflected from a mirror placed at an 
angle of 45 deg. to the lens (inside the revolving 
box), on to a table placed beneath . .A. lens of about 
20 in. focus is suitable ; the longer the focus of the 
lens, the larger the reflected image will appear, and 
vice versa. A 
good single 
landscape lens 
answers the pur,.. 
pose admirably. 
Of course, the 
better the lens, 
the better would 

E. 

Camera Obscura. A, Lens ; B, l.Tlirror ; C, Hood ; 
D, Turret; E, E, E, Cords ; F, Upri ght Guide 
for Cords; G, Table. . 

be the de finit ion of th e image . I t is impor tan t 
that th e surf ace of the tab le on w hi ch th e 
image is t hrown is a per fec tl y dead w hi te . 
Thi s is a tt ain ed by coa t ing th e tabl e wit h pl as t er ­
of -Pa ri s , a nd th en scr ap in g an d san d~pa per in g it 
p er fectly level ; ano th er ad va nt age of t his surface 
1s that if it ge ts soil ed, a rub with sa nd- pape r will 
set it ri ght again. T he h eig ht of th e table must 
be suit ed to th e im age th ro wn by th e len s, and 
a sce r tn.iu ed by ex perime n t. Wh en th e ima g e is 
sharply d efined , th e h eigh t is cor rect . Th e accom­
p anyin g diagr arn wi ll show how t he camera is 
genera lly m anage d. rrh e len s is be tt er prot ected 
by a ho od, whi ch im pro ves th e bri g h t n ess of th e 
image a nd also pro tects t he len s fron1 the ra in­
drops th at , fa llin g on t h e glass, woul d cau se in di s­
t in ct n ess of th e pic tur e. A cove r is ge nerally m ade 
to protect th e lens wh en n ot in use. In th e dia­
g ram sen t it woul d be a s we ll to make a turr et for 
t h e lens, so that it would overlook th e h igh est part 
of th e roof .- D. 

Makers of Electric ~} Apparatus. - W . R. l\f . 
(Sowerb y Brfrlg e).- E ither of the following 1nakc 
an d se ll m ode l dy nam os a nd ot her elect ri ca l ap ­
pan~ tu s: M r . G._ Bowro n , . Pr1:1ed ~t;r ~?t , .L on ~lo,1~, 
W. , Mr . S. Botto ne, Wa llin g ton, Snuey , 1.vli. L 
Bo nney , Ave nu e Roa d~ Lewi sha m, S.E . ; _l\1r. A . 
Cr ofts , Dover , Kent; or consul t the aclver t1se 1nent 
colu mns of Won.K.- G. E . B. 
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Glass.-0. S. (Derby).-lt would be impossible 
for the writers of the v~rious articles th~t appear 
in vVoRK to give all the names of the firms where 
everything could be purchased that is required to 
n1ake the piece of work described, b ecause they 
would naturally be n1ore con v ersant with those 
firn1s located in or about the part they lived, and 
whose addres ses would most likely be farthe st 
away from the per son requiring the goods. F or 
instance, let us suppose I am w riting an arti cle for 
this paper in Manche ster, I should give th e names, 
etc. , of those firms I knew of in Manch ester, w ho 
could supply the neces sary fsOOds r equired. No w, 
you reside in London, and wish to mak e th e articl e ; 
what good would th e nan1es of the firms I should 
have given be to you 1 And I need h a rdly sa y tha t 
it would be most impractic a ble t o gi ve the nam es 
of firn1s in ~very town in the Unit ed K ingdon1 that 
supply the things in question, even if it were pos­
sible. 'rhat is partly the obj ect of "Shop "-v iz., 
to answer individual questions r elatin g t o the 
articles appearin g in the other part of the paper . I 
think I might ventur e to say that if you looked 
through a Derby dir ectory you would be a llno st 
sure to see the name of some firm who would supply 
you with bevelled glass. If you cannot se e on e, you 
could obtain it from Stevens, Charles St r eet, Hatton 
Garden, London, E.C. - E. D. 

' l{notting.-ACCRINGTON.-" Knottin g ," or a s it 
is usually . wl1itten, Pat ent Knotting, is a qui ck­
drying , semi-t ra nsparent fluid. It is 1nad e from 
naphtha and shell a c, h ence its qui ck-dr yin g n ature. 
'l1he knots of wood work, esp ecially pin e , contain 
much resin, whi ch gr adually ex ud es fro m th e sur­
fa ce . 'rhis r esin will speedily darken a nd ultim a tely 
destroy th e cove ri ng filn1 of oil paint with which 
woodwork is usu ally coat ed. Th e obj ect of coating 
knots in wood w ork with "patent kno t tin g com­
position "is to seal up, so to t erm it , th e res in. In 
the earlier hi story of house-painting proce sses a 
mixture of r ed lead and st rong g lue size, applied 
warm, was of t en us ed. 'l'h e chi ef point in view is 
to stop the "cause," but without obj ectionabl e 
" effect,'' th erefore th e thinn es t perc eptibl e co vering 
- so long as it is effectual-is th e best. Th e Patent 
J{:.notting of com nrnrc e is th e arti cle now ge nerally 
pur ch ased a nd used. 'l'he kn ots ar e giv en one or 
two bar e coatin gs -a ccordin g to the n ature of the 
knot and th e con scien ce of the workm an . The best 
knottin g is th e colour of dark oak va rn ish, th e w orst 
is the bl ac ke st . and dir t iest- looking . It a lwa ys 
pays t o h a ve th e b es t knotti ng, since "bla ck 
kn ottin g " r equir es an e xtra coat of pa in t to co ve r 
t he d ark p a tc h es whi ch "g rin throu gh' ' any light 
tint s . F or th e b est wo rk it is usua lly a dvi sabl e­
es pecia lly wh en th e woodvvork ba s to be finishe d 
an d pe rh a ps h an d -polished in" ivo ry whi te" ena me l 
- to h ave t h e kn ots cut ou t wit h a chi sel or goug e, 
th en fill up w ith lead "fillin g-up " Jn di ste mp er. I 
r ece ntl y h ad to ha ve t h e d oor of an elab orate ly 
d eco ra ted d raw in g-roon1 so tr ea ted, sin ce , d espi te 
b eing fr esh k n ot ted , t h e r es in be g an t o di scolour 
the work ,vhi ch ha d r ece ive d some six coats of 
pa in t a nd en am el, er e th e rQon1 ,vas fu r ni she d- a 
v ery a nno yin g ~n cl costly m~tt er . Ve ry occasio :c:i­
a lly k n ot s ar e gilde d ov er ,v1th best go ld leaf ; t hrn 
i s ge n er ally conceded to be an effect ual plan to 
adopt, wh en go ugin g is n ot r~sor ted t_o, for fin est 
·work. K.nott ing wo od work 1s , t h er efore , not an 
in sign ifica n t deta il of h ou se paintin g , espec ia lly 
wh en we are dea lin g wit h a door -side ; that a lone, 
,vh en fin ish ed in h a n d-poli shed en a.rnel , may cost a 
t en-pound n ote to pr odu ce. "r rin paint" ·will do for 
co mm on primin g; g ood lin seed oil is t h e clJief 
elemen t req uir ed. A ll n~w ,yooclwork req u1Fes 
t hr ee coats g ood lea d a n d 011 pai nt b efor e stand in g 
a n y t im e- viz ., p rimin g, a n d two afte r coats . '£ bis 
is k nown as " buil de r s' fin ish .'' ,v h en pe rm an entl y 
decora ted it us u ally r equ ires " ge t ti ng u p" t o a 
pr ope r surface, a nd t wo or thr ee n1or e coa ts.­
D ECOR ATOR . 

El ec tric Light Ca b le .-T .. A. (Ha r11,1ner ~1nft h). 
- Th e size of ca ble for th e m ain of an elect n c hg h t 
in sta lla tion to supply 100 8 c. -p. la mps a t a pr ess t!re 
of 110 volts , shoul d' be 19-st r and N o. 18 coppe r wir e 
r ope , vvell in suh\ ted . This w ill safe ly car r y~ cu rre n t 
of 35 ampe r es. A 7-strand No . 16 copper 'Y1re ca bl e 
will on ly carry 23 ampe r es, an d thi s will not b e 
en ough for yotu· in sta llat ion. Jfrorn your letter , I 
suppose yo u ar e h aving a tr ansformed curr ent. ~f 
that is so, t h e fa u lt may b e in the tr an sform er, or .1t 
m ay be in th e m et er , or i.t may be that the ma in 
sw itc h offe r s too nn1ch r es is tance. Have yon m ea ns 
a t hand fo r test in g th e te m perat ur e of a_ny of_ the 
connections at th e niet er , or at th o n1arn sw itch 
wh en t he fu ll loa d is on 1 If any of th ese g et h ot , 
the fa ult is in t h e hot connec ti on , a nd thi s n1ust be 
made larger. I f th e ca ble is la rge e1~oug h a nd th e 
con nect ion s all ri ght , h ave th e trnu sf~,r m er see n to, 
fo r th e fault is like ly t o be t h cr e.- G. E . B. 

Model Dynamo. - T. \V . (Ila ,1"Pit'1'hcy) a n d E . W . 
(Str ancl) .- lf yon ,, rish to make a 1~1odel dy namo 
capab le of do ing u seful '\VOrk. ge t N os. 92, 9i , ?,nd 
99 Vo l. II. , of \ V oRK, and selec t on e of th e m a chin es 
des cri bed and i llustr at ed in t hose.number s. If you 
on ly de sire a pretty little 1noclel fo r show purpo se s 
a lone , ge t No . 108, ~ncl m ake th e 1~1oc~~l .e lec t~·o -
1n otor de scrib ed and illu str a ted tbcr c1n. l lns ma t.or 
i::; a. 1n odel of a . d~ na,rno," a~~d .,wi il se rv e to sh o,v 
,vhat a dynaino is llk e .- G. li... h . 

Dr y Eat t e1·y . - H,rc rrl\WND . - I a.n~ doubt ful 
·whet her any per son outs ide t he rn11nuract01 -r and 
t h e inventor's own san ct um can te ll yon th e '' e~ac t 
com posit ion of t he cxdt.ant a nd or th e dep olar 1se r 
in D e. Gassn er' s dry ba tt ery." \ 1

\ !rn.t ~u d can be 
atta ined by k n owing tho ex act clcta 1ls of a. ·pat ented 
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ii:v~nt.ion} I ~elie ve the paste to be a compound 
or z1~1c oxide, l.11ne sulphate, zinc chloride, and a.m-
111011.nuu eh lorl(te, but do not know the exact pro­
port 10ns.-G. E. B. 

~oolt on Pr wes.-A. E. H. (Lowick).-I do not 
t111nk a11:y ~ook has been p1~blished dealing with 
h ouse pain.ting a~d decorating prices alone. As 

~- a l>ra11ch of the building trades, you will find certain 
avera~o values. of labour and n1aterial in any of the 
e::;ta.bllshecl bu~lders' price books. The price of 
lab(?ur and cra.ftsnrn.nship differs very materially in 
var1<?11s. hmne distrJcts, hence the itnpossibility of 
pu bhsl11ng a scale of charges for the trade generally 
In h~rnse painting especially, the amount of tim~ 
rt?~1~11re(J to prepare old work for repainting n1ay 
<lttter with a.dozen roorns, otherwise exactly sirnilar. 
"\V ood work 111 a sunny roon1 gets badly blistered · a 
noqh roo _m rna.y be in good condition, and cost but 
h a!f the forrn~r tq n1ake a g'?od job of. Again, the 
St) le and tunsh 1s a Yery important factor. 'l'he 
best an~ safest standard for pricing the ordinary 
work. ot' a provincia.l town or village is practical 
e~µerH.'!lce, a personal knowledge of how lonO' a 
pie ce ?f wo~·k will take in execution, and how m{i'ch 
1natenal will be used. RespectinO' "~eneral in­
forn~atio!},'' subscri~e to and real, dihgently the 
spcc1aJ literature of the art and craft and much 
that has appeared in the back numbers of WORK.­
DECORATOR. 

Cir( :Ular Saw.-SUBSCRIBER.-Your belt will 
c.mJtinue to slip w.hile you drive your sa,v with a 
12 in. pulley, the diamet er not being-great enouO'h 
tc_) drive. a 48 ir~. circular saw. If your saw is prhl· 
c1pally for cuttmg soft wood, the pulley should not 
be less than 16 in. diameter; 18 in. ,vould be still . 
b ette r. Also, if its chief work is to cut hard wood 
the pulley shou ld be 20 in. or 22 in. diameter. Severai 
r eas .ons n1a.y be given why a belt slips when driving 
a cir cu lar sa,v. The teeth may be improperly 
sharpen ed for the kind of work they have to do ; 
a belt may be too narrow or too short. I might say 
here that a belt to drive your saw should not be less 
t~a n 7 i~1. or 8 iu . wide ,,:hen running over pulleys 
of the diameter above given, and the distance be­
tween centres ~bout 20 ft. The speed and feed, too, 
ar~ matters of importance. To deal fully with these 
Pf ints would take up too much space in "Shop." 
-You should get a_ lar ge r pu_lley on your saw-spindle, 
and a belt the width 1nent1oned above · then if you 
h ave fnr ther trouble, writ e again, stati{ig the speed 
a_t w hi?h ~ your sa ·w is driven, and the rate th e 
timber 1s ted to the saw. In reference to allowing 
for st r etch w hen putting on a new leather belt the 
belt shou ld be passed around the pulleys and ptilled 
tight, and the length measured from the end to 
·where it butts. Then allow 1 in. for every 5 ft. of 
its length. For instanc e , if a belt measures 60 ft. in 
l ength, 12 in. should be allowed for stretch. Again 
When the belt has been \VOrkinga while, and b eco mes 
slack so that it slips, take it up 1 in. to every 10 ft. 
and, when it requires taking up again, 1 in. to 20 ft: 
If the leather is of inf erior quality, it w ill require to 
be taken up more than stated above, and the belt 
·will give a dea l of troubl e. 'l'h ere are so-called 
cheap belts so ld ,vhich are dear in the long run. 
Now, if you w ish to te st the quali ty of a ne,v belt, 
the following has been recon11nended . Cut a piece 
of the leather off and put it into strong vinegar. If 
the leather bas been thoroughly tanned, and is of 
good q nality, it w ill ren1ain for rnonths in the vine· 
gar ,.vithout alteration, n1erely becoming a littl e 
dark er in colour . But if not well impregnated by 
the tannin, the fibres ,vill swell, and after a short 
period becorne transforn1ed into pulp.-A. R. 

Workshop Alarum. - J. H. B. (Lisk ear d). - As 
you are a clockrnaker, and know "Gent's \.,Yatch­
n1an '::, Clock," you can easily adapt any clock to 
your purpose, taking that clock as your model. 
.Arran ge a train of wheels to revolve a small hori· 
zonta l tab le once in twenty-four hours. Attach a 
circular piece of clea n paper, or a disc of cardboard, 
to the centre of the table, and divide the paper into 
section s, each r epresenting an hour. These 1nay be 
subdi vided into part s of hours. A n1etal arm, 
carrying at one encl a pencil- hold er, and at the 
other a. soft iron arinature, must be pivoted in 
such a po s ition as to a llow a pencil to touch the 
revolvin g di sc of paper when the armature is 
attracted to an electro -rnagnet fixed above the 
annatnre. 'l1hc electro-magnet and arn1ature should 
be :-iimil ar to tho se e mployed in small electric bells. 
Th e se ctions of the revolving di sc 1nust be nu1n­
bcrcd to correspond with the figure s on the clock 
dial. and the two sets rnn st synchronise nt all times. 
1.\ L cc lanch6 battery of t,hreo rnccliu1n cells 1nay be 
u ~ed, and u.n ordi ua ry door trigger placed in side 
the door to clo se the circuit ,vh cn t h e door is 
open ed. 'rhis should be n1adc to work stittly. vVhcn 
tlu ~ door is opcncc l, the circuit will be closed by the 
trig g-er, the elect ro -ma g n e t will pull up the arma­
ture, and cau se the point of the pencil to touch th e 
di tic , h~a. vin g it s mn.rk ther e at the exact hour, and, 
at the sa 1no time, ring a. bell. - G. E. B. 

IJL - QUESTIONS SCTBMI 'TTED TO READERS. 

• * * The attention antl co-operation of reetders of \VoRK are 
I n vi te<l for th is section of '' Shop ." 

Yacht Hull. - F. A. D. (London, S. TV.) writes:-­
" \V ill an y r eade r of \V ORK k ind ly g i vc rne full par­
ti cular s [or nutk ing the boarded hull of a 5 ft. 1nodel 
yacht. ! " 

Enamel. - CoLNEITE: ·writes:-" \Vould some 
reader ot' \VoH.K g ive a rc ei pe for a goo d cnun1el, 
,vhil e or rc <l- on e 11ot, tou cornp lica,tcu '? ' ' 

l "ull e r's Bichromate Battery. - If.. C. G. (ls ­
lin uton) wriL c::, :- " \Voukl .bOiue reader of '\Von.K 

fVORK. 

!nform m!3 w~1at are the quantities of chemicals used 
111 Full~r s b1chrom~te battery-quart t:dze, method 
of n1ak1ng up, and size of porous cell i" 

Mo1;1ograms.-J. H. B. (Glasgow) writes :-"Will 
any kind reader be good enough to give me designs 
for monograms of 'J. H. B.' and 'M. B. B.' 1" 

Alb'!lmen.-LEARNER writes :-"(l) From what 
material can a good cheap albumen be obtained 1 
(?) By what process1 (3) How can it be steri­
lised '?'' 

Mail Cart.-TINKER (Reading) writes :-" Will 
~- P. Cflyrnout.h) kindly give a little fuller descrip­
tion o~ th.e mail car~ shown in No. 174, pa~e 284: 1 I 
~1n th1nk~ng of }Ilak1ng one for my little girl, and I 
hke S. P .. s design, but cannot quite understand 
tl~e ma~er1al the body-fran1e is made from. A few 
d1niens1ons would also assist.'' 

Oval.-Ov AL writes :-" Will any of our kind 
r~aders inforn1 me. how to draw an oval to any 
given length or width 1 A few diagrams would 
greatly oblige." 

IV.-QUEBTIONS ANSWERED BY CORRESPONDENTS. 

"A. M. D." Monogram.-R. D. T. (Marylebone) 
writes:-" I send to C. H. D. (Shepherd's Bush) (see 

---·-·~ 
" A. M. D. " Monograms. 

No. 174, page 286), who asks for an easy monogram , 
'A. J\II. D.,' for fretwork, t,vo designs, one of which I 
trnst will help our correspondent.'' 

Frame· Making.-J. ANDERTON {475, Bolton 
Road, Sniallh eath , Birrningham) writes in reply to 
query by J. rl'. lVI., who asks for his address. 

Asphalte Paths.-A. B. (Salford)writes, in reply 
to \V. H. (St. Albans) (see No. 176) :- " The best plan 
would be to get this done by some local contractor. 
If W. R. wants to do them himself, let hiln proc eed 
asfo llows:-Excavate the soil to a depth of3in. 
below intended surface of path; see that the ground 
is ha,rd and solid; or if not so, fill up with broken 
bricks or stone, and ram ·well . Lay on the botton1 
coating of asphaltc 2 in. thi ck, composed of gravel 
or, better still, an g ular broken stone, small enough 
to go through a 1 in. riddle, a nd coated with gas tar 
by pouring the tar over the stones when in a h eap, 
and turning then1 over several times with a spade. 
This bottom coating must then be well roll ed to 
cons olidat e it. 'fhe top coating , 1 jn, thick, is 1nade 
in the san1e way , but with stones or gravel that will 
pass through! in. riddle. F inall y, sprinkle fine Jin1e· 
stone chi ppi n gs on the surface and roll over and 
over again until hard. You cannot roll it too much 
if you go on for a month. See that t h e stones are 
quite dry before mixing with the tar. Do not use 
cinders if you can avo id it, as they take up too mu ch 
tar, and n1ake a soft job which will crumble away. 
See that you slope the surface to allow for rain­
water getting away.'' 

Knee-hole Desk. - R. A. L. (Church) writes to 
H L. (Oxto1·d) (see No. 163, page 110) :-'' I enclose a 
sketc h of a desk, the sizes of which are as follows: 
~ Length of top. 3 ft. 10 in.; width, 1 ft. 10 in. ; 
height at back, J ft.; height in front, 2 ft. 8 in.; plinth, 

Knee-hole Desk. 

3 in. ; drawer bear ers, 1 in. : sides or end s, 1 in. : 
drawer s, 12 in. wid e ; in side of de sk, 31 in . de ep tit 
front; width of knee -hole, 16 in. For instru ct ions 
as to how to put tog eth er, see vVon.K, No. 1,10, 
pa,g-e 555, Vol. I II. : 'llow to Make a Chest of 
Drawers.''' 

V. - LETTERS RECEIVED. 
Qne f:t,iom~ lrnve 1)1:1en n~c e1ved r r nm r.lie 1'ollowing corrE1s-

1•011dente , anda,nswers on ly aw n.it spac e in SHOP, upon which 
1,l1ere 1~ g reat 1,res --1,r c :-'I' . H. 1 lfoll on,: I fi!l:.J H,i,:AD li:H; K C. 
(N ur 11;ic h); .J. 'I'. I.A !ih i.nr1ton); 'l'. P. ( II ,1.-rsc1.w1; lL B . ({; /a1,rrnw) ; 
,I. H. (l( i.nnc tip) ; WoHK l'l'I tl; 'l'Ll ll'l,11:: .T. G. E . (,t r ma uh); l>En ­
\V\.~NT: Er,1 ,:c Tl <.UM; .J.1',. (L C!/iOn); lI.T. H..lllnmiltm1): Hin'. 
:-;. C. \V . (Lo ·ug hlwrowth); .I. A. K. (N vt.tinalHnnl: H. H. (!J evon ­
porl); G. W. A. lBnn i11ah, S.l!,'.); K H . L . (l .cicrslcr) : , JAW AND 
~ 111 1, 1,1 ~G : L if.AT H 1,:n,: H .. C. ,I. 1 Upper! h orpc) ; l:l . B. ( Br iu ht nn) ; 
-..po::-.orn; \V . H. W . lC'astldon): L. 1:.;. :\L (St. Jam c:/s , H. W.); 
11. T. l\1. <Salte1sh) ; ,v. O (J:u r lo11--011- 1'rl'll tl : A. ,v. ( .-lb cr dt,en); 
J . .N. D. (D urlunn ) ; ,v. n. c. tOrillw, Ou t ,i,r io); IDEA; 'l'. ll. s. 

[No. 154-September 24, 1892. 

(~ e-i~?,?1:t., M<m..) _; A. J. (West B~om7.0?ch) ; S. J. A. (Slm.(.{Jh): H. H. 
(,~Ul:l,-;1x J , L A_Pl., H. \V. H.. tSta .rm111(lley1 :. J. B . l E<l lllboiirne)· 
h W. (H 1(ll), J. D. (f}ldhciml: F . B. <D-ublm .l ; HYGI ".X~; J. T~ 
(][11dclu,11 .el~lJ; .~. I• .. B. ;,.Selly Pa:rlc ) ; ,J. S. (D erl1y); BAINS· 
~~o 1w ; 1,. Ji,. ( River.<nde): A. R. (Scorri er) : .J. \\'. < Old Kent 
Iloa ,d); 'IJ1'HMITH; J.B. (St. llelen ,sJ: W. K < l·Fater lr,o) · p J 
lPerranwell, Jl.8 .0.); JUPITER; ELRCTRIO;. J . l:l. ( Bat~s~): 
A. B. c. ~Kendal); A COUNT.UY CABUi ET-MAK.Im.; DlULL. G s: 
(Preston). ' • 

"W O R K" P R I Z E S C H E ltl E. 
FOURTH COMPETITION. 

--·o~•--
"To1,rists' Boall, 1Vater, or Bail, 
T ·ravellin .g Beqitisite '' Competition. 
To give zest to, and widen the field of 
original research, such an outfit might, for 
instance, combine with it some useful 
appliance to be used in case of emergency 
-such as life-saving, or in pleasure hunt­
ing while holiday bent. This we must 
leave to our readers' , judgment, and feel 
sure that anything to make trav 'el more 
enjoyable will be we]con1ed by the public 
and the readers of WORK who have to 
travel. By the time this announcement is 
made most of us will have had som~ 
experience of holidays and the pleasures 0). 
of luggage. For the three best suggestions 
for an "Improved Tourists' Travelling 
H.equisite," the following prizes will be­
awarded-

First Prize, £3 ; 
Second Prize, £2 ; 

Third Prize, £1. 
CONDITIONS AND RULES OF THE "TOURIST~ 

TRA YELLING REQUISITE '' Co:MPETITION 

:Vill be found in No. 181 and subsequent 
issues. 

All manus cripts int ended for the " Tourists" 
Travelling Requisite" Competition must be­
addressed to the Editor of \V onx, c;'o Cassell 
and Company, Ltd., Ludgate Hill, London, E.C. 
They must reach him on or before SATURDAY,. 

OCTOBER 29, endorsed, "Touri sts' Travelling 
Requisite" Competition. 

"WORK'' WEEKLY CONTENTS. --·ie· 
SEVERAL subscribers have kindly made the 
suggestion to exhibit a weekly contents bill 
of vVoRK in th eir ,vorkshops and elsewhere, 
for th e benefit of fellow-·work1nen not already 
subscribers. 

Doubtless n1any others who write express­
ing their ind ebted ness to \VoRK may be 
similarly disposed. If so, and they will 
furnish th eir na1nes and addresses to the 
Editor, such a bill for exhibition ,vill be sent 
to the111 by ~1:essrs. Cassell & Co. 

8ALE A.ND EXCHANGE. 
Victor Supply Co., Grimsby, sell Mail-cart ,:vheels and 

Parts . L13 R 

Caplatzi's Cheap Technical ·collections cm~ 
bra ce most th ings eiectrica l, optica l, mechanical, chemical, 
pho tograp hi c, models, materials. Catalogues, 2d. -Chenies 
Street, Bedford Square . (4 R 

Lettering and Sign-Writing made Easy.­
Al~o full-si ze diagrams for marking out eight alphabe~ 
only xs.- F. CouLTHARD, Dar ling ton Street, Bath , Note. 
- 100 Decorators' Stenci ls (60 large sheets) , 2s. 6d. 

100 Fretwork Designs (new), 100 Carving, 1<» 
Repou sse, 30 Fret Brackets, 100 Si_gn \.Yriters' Stencils (alt 
full size) , '.iOO Turning, 400 Small Sten cils. Each packet,., 
I S . ; postage free.- F. COULTHARD, Darlington Street,. 
Bath. [IS 

Picture Moulds.-15 to 25 per cent. saved. Send 
for wholesale list, one stamp.-DENT's, Imp orters , Tam­
worth. [9R 

Wanted, Parts 1- 24 of Woax.-Ex chang c nickel 
wat c h .- BRO CKHURST, Ch ur ch Stretton. [17 R 

The Capitaine Oil Engine .- Economic, reliable,. 
safe ; for all driving purposes ,-LE OP ToLCH, 38, Byrom 
Street, Liverpoo l. [16 K 

Water Motors, from 5s. each; l h.·p., price ros.; list, 
s tamp. - WALTON, 9, Queen Anne St., Stoke.on-Trent. [:.as 

Electric Lamps.-Sm all In candescen t. Post free,. 
seven stamp s. P. l<.owsE LL, 1, Walcot Square, London,. 
S.E. 

Fire Screens. - Bamboo, winter or summer, ex• 
trcmely artistic. G lacier stained glass panels. 18s 6d.; 
usually 32s. 6d . DENT'S, Tamworth. 
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